Robert J. Humphreys
477 Viking Drive, Suite 300
Virginia Beach, Virginia 23452

September 12, 2005

The Honorable Mark R. Warner, Governor of Virginia
Executive Office Building, 3rd Floor

1111 East Broad Street

Richmond, Virginia 23219

Dear Governor Warner:

On April 9, 2005, the American Society of Crime Laboratory Directors,
Laboratory Accreditation Board (“ASCLD/LAB”), issued a report detailing an interim
audit of the Commonwealth of Virginia Division of Forensic Science Central Laboratory
Biology/DNA Unit (“DFS”). The interim report focused on certain deviations from
protocol that had oceurred during the retesting of DNA evidence in connection with an
executive clemency petition in a capital murder case. After reviewing the case file, the
ASCLD/LAB inspectors found that, during the retesting, “there appear to have been
deviations in protocol . . . that led to examination data that, in the ASCLD/LAB
inspectors’ opinion, should not have been relied upon by the DFS.” In light of those
deviations, the ASCLD/LAB interim report recommended, in pertinent part, as follows:

Ensure that the laboratory’s Quality Manager determines
whether the deficiencies revealed in this report are endemic
to the DNA operations throughout the laboratory system in
Virginia. This should be accomplished in part by a through
examination of a minimum of 50 cases in the Virginia system
dealing with low level DNA and/or [stained and heat-fixed
histological slides] to determine whether process errors

occurred and whether conclusions are scientifically
supported.

"On July 1, 2005, DFS became an independent department within the Secretariat of
Public Safety.
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The Quality Manager should convene a suitable number of
qualified DNA analysts, supervisors or technical leaders,
internal and external to the laboratory or laboratory system,
to determine whether the selected cases have
deficiencies that substantially affect the integrity of
the results in those cases. (Emphasis added.)

* WK E R

Conduct a review of the analyst’s casework,? using internal
and external reviewers, from cases in an around 2000 and
forward, particularly in cases in which there were low level
DNA and/or mounted slides, to determine if the
conclusions are scientifically supported by the
evidence. (Emphasis added.)

On May 31, 2005, upon the recommendation of Chief Justice Leroy R. Hassell,
Sr., and Senator Kenneth W. Stolle, the Chairman of the Virginia State Crime
Commission, you appointed me as “special master” to form a team of independent
scientists to carry out the recommendations embodied in the ASCLD/LAB interim
report. As you know, I reluctantly agreed to my appointment as “special master”
because I am convinced that in the 215t Century, a professional and credible forensic
laboratory is absolutely essential to a reliable and effective criminal justice system for

the Commonwealth,

Following discussions with Chief Justice Hassell concerning how I might balance
an appointment as “special master” with my duties and responsibilities as a judge of the
Court of Appeals of Virginia, I determined that, in an abundance of caution to avoid any
appearance of impropriety or conflict with my judicial duties, T would not participate in
or be otherwise personally involved in the review of individual cases in the event future
litigation may be filed in any state or federal court in connection with any case selected
for review, and I have not been so involved. In addition, I plan to recuse myself from
involvement in any case reviewed by the scientific team that may later find itself before
the Court of Appeals of Virginia. In other words, I have removed myself from personal
involvement and potential involvement in all of the individual cases that have been

? Analyst Jeffrey D. Ban conducted the challenged testing in the case that was the subject
of the ASCLD/LAR report.
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reviewed, and I have made every effort to confine my role in this review to general
“activities designed to contribute to the improvement of the . . . legal system and
administration of justice” as permitted by Canon 4C(2) of the Virginia Canons of
Judicial Conduct. My role as “special master” has therefore been to select the members
of what I consider to be an outstanding scientific team, to charge them to conduct a
thorough and impartial review as outlined in the ASCLD/LAB report and as specifically
requested by you, to review the overall protocols, policies and procedures followed by
DFS; to request redundancy in the scientific review of all capital cases by more than one
scientist; to secure the full cooperation of DFS in providing logistical support to the
scientific team; and to convey the final report of the scientific team to you for any

further action you deem appropriate.

In selecting the members of the scientific review team, I sought and received
input from a number of sources, including DFS officials, the Chairman of ASCLD/LAB,
criminal defense attorneys with familiarity in DNA analysis issues, two Fellows of the
American Academy of Forensic Sciences, and the “special master” in charge of an
ongoing review of the Houston, Texas DNA laboratory. I used the input I received from
all of these sources in selecting the ultimate members of the scientific team. The five
independent scientists I chose as members of the review team are as follows: (1) Arthur
J. Eisenberg, Ph.D., Professor and Director of the DNA Identity Laboratory at the
University of North Texas Health Science Center, and former Chairman of the United
States DNA Advisory Board, (2) Stephen J. Lambert, Ph.D, Forensic DNA Analyst for
the South Carolina Law Enforcement Division, and Instructor of Forensic Analytical
Chemistry at the University of South Carolina, (3) Demris A. Lee, Technical Leader of
the Nuclear DNA Section at the Armed Forces DNA Identification Laboratory and a FBI
Certified DNA Auditor, (4) Carl A. Sobieralski, Jr., Statewide Technical Leader of the
DNA Unit for the Indiana State Police, ASCLD/LAB Inspector, DAB Document Auditor,
NFSTC Inspector and NFSTC ISO Assessor, and Instructor of Forensics at Concordia
University and Ivy Tech State College, and (5) Christine S. Tomsey, Forensic DNA
Manager of the DNA Laboratory for the Pennsylvania State Police, ASCLD/LAB
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Inspector, and Fellow of the American Academy of Forensic Sciences.3 At my request,

Dr. Eisenberg performed the function of team leader.

On June 13, 2005, the scientific team began their work following an orientation
meeting chaired by me at the DFS headquarters in Richmond, during which I charged
the members of the team with their task. Upon their own request, several members of
the media attended this orientation meeting as well. Now;, after substantively reviewing
the files and supporting data of the selected cases, the scientific team has advised me
that they have finished their work and have completed a joint report detailing their
unanimous findings and recommendations. The joint report of the scientific team is

attached as Appendix A.

Infallibility is too much to expect of any human endeavor certainly including
scientific analysis. No matter how educated, experienced or well trained the scientist or
technician, human frailty or equipment breakdown insure that mistakes can and
eventually will occur. Given the increasing reliance by the Commonwealth’s criminal
justice system on the DNA identification techniques used by DFS, those mistakes that
inevitably do occur and which go undetected and uncorrected may result in the
nightmare that all criminal justice professionals fear the most — an innocent person
wrongfully convicted or a guilty person mistakenly exonerated. While on-going training
and state-of the art equipment can minimize them, we cannot completely prevent the
occasional human error or equipment malfunction from ever occurring. Within our
ability to anticipate such things, credibility of laboratories is achieved and maintained
by the creation and periodic revision of a system of internal checks, audits and peer
review that are sufficiently comprehensive to detect such errors or malfunctions before a

final scientific report is tendered to the criminal justice system.

DFS has long had a tradition of openness and a reputation for the unbiased
reporting of scientific results and while it has had in place a comprehensive system of
internal review which has detected and corrected analytical anomalies in the past, in the
light of the findings of the ASCLD/LAB report and the attached report of the scientific

? Copies of the scientific team members’ Curricula Vitae are attached as Appendix B.
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team, these internal review procedures clearly leave room for improvement. To the
credit of DFS, following their receipt of the ASCLD/LAB interim report and prior to my
appointment as “special master”, the department had already begun a thorough re-

examination of their internal review procedures. 4

In my view, the four global recommendations suggested by the scientific review
team, if implemented and combined with the other remedial measures already proposed
by DFS in response to the ASCLD/LAB interim report, would improve and further
standardize the internal quality control where low-level DNA analyses are concerned,
particularly where they involve multiple contributors of DNA material. I therefore

endorse all of these recommendations unreservedly.

Finally, although I have already done so privately, I want to publicly express the
profound gratitude of the citizens of Virginia and my personal thanks to the members of
the scientific team for coming to Virginia’s aid on relatively short notice and donating

their time to conduct this review.
Respectfully Submitted,

Robert J. Humphreys,
Special Master

* I have included the DFS responses to the remaining ASCLD/LAB recommendations as Appendix
C for completeness and to provide a context for these additional recommendations.
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Appendix A

September 1, 2005

The Honorable Robert J. Humphreys
477 Viking Drive, Suite 300
Virginia Beach, VA 23452

Dear Judge Humphreys:

The five members of the scientific team you selected first met on June 13, 2005. We
began our work immediately following the orientation meeting during which you provided us
with the parameters of our task. Over the course of the ensuing week and pursuant to the
mission you gave us, we randomly selected 63 cases for review in addition to those cases already
selected for review by virtue of their involvement with either Mr. Ban or the death penalty for a
total of 123 cases ultimately reviewed by the scientific team. During the ensuing week together,
we divided the cases among ourselves and reviewed the files and electronic data, made notes and
gathered copies of any documentation contained in DFS files deemed pertinent for further review
upon our return to our home jurisdictions. Virginia’s Division of Forensic Science was
exceptionally helpful in producing all reports, notes, scientific data, making their protocols and
policy manuals available for review and copying and in making analysts and supervisors
available for interview by members of the scientific team.

We have now completed, to our satisfaction, a thorough review of more than double the
number of DNA cases analyzed by DFS that were recommended for review by the ASCLD/LAB

interim report including, as requested, a review of all of the DNA cases involving a charge of
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Capital Murder from 1994 forward, The following is a summary of our findings and

recommendations.

L BACKGROUND

The Virginia DFS is comprised of four separate laboratories: the Eastern, Central,
Northern, and Western Divisions. Currently, DFS uses the Fluorescent Detection PCR-Based
STR DNA Protocol PowerPlex® 16 Bio System (“PowerPlex® 167) at all four laboratories.

DFS has been accredited by ASCLD/LAB since January 5, 1989.

IL. MANDATE AND METHODOLOGY
The mandate of this scientific review team as stated in the ASCLD/LAB report of April

9, 2005 was to conduct “a thorough examination of a minimum of 50 cases in the Virginia
system dealing with low level DNA . . . to determine whether process errors occurred and
whether conclusions are scientifically supported.” Specifically, we were asked to “determine
whether the selected cases have deficiencies that substantially affect the integrity of the results in
those cases.” In addition to selecting some cases randomly, we were asked to implement the
ASCLD/LAB interim report’s recommendation to “[cJonduct a review of [Jeffrey Ban’s]
casework . . . from cases in and around 2000 and forward, particularly in cases in which there
[was} low level DNA . . . to determine if the conclusions [in those cases] are scientifically

supported by the data.”

5 With the exception of the capital case examined in the ASCLD/ILAB review, DFS has
not conducted any other analyses of DNA material retrieved from a heat-fixed, stained
histological slide of the type used in that capital case. Accordingly, this review focused on low-
level DNA cases. Analyzing DNA material from such slides would be highly unusual and no
member of the scientific review team has attempted to analyze DNA from a stained and heat-
fixed histological slide of this type, and we note that the nature of such slides makes it extremely
difficult to secure sufficient DNA tissue for analysis. Accordingly, we make no recommendation
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In accordance with this mandate, we ultimately selected a total of 123 cases for thorough
review from all four of the regional DFS laboratories. First, we reviewed twenty-eight capital
cases, representing all of the capital cases involving levels of DNA that were analyzed by DFS
on or after January 1, 1994. Second, we selected all thirty-three cases-—including one capital
case—that were analyzed by Jeffrey Ban on or after January 1, 1999. Third, we randomly
selected fifty-three additional low-level DNA cases from among all examiners in ail DFS
divisional laboratories. ® Cases from all analysts system-wide were selected for review. Finally,
we randomly selected ten additional cases for review. The selection of these ten additional cases
was not made dependent upon the concentration of DNA in the sample that had been analyzed.

Each of the selected case files was reviewed by at least one of the five independent
scientists comprising this review team.” Each capita] case was reviewed separately by at least
two of the five independent scientists.® During this review, the team members substantively
reviewed each case file to evaluate whether the file reflected any deviations from protocel and/or

conclusions that were not scientifically supported by the data.

IIl.  FINDINGS
After substantively reviewing the 123 selected cases, we find as follows:
1. Of the twenty-eight capital cases reviewed, none of the cases contain a technical

procedural error or deviation from accepted scientific protocol that “substantially
affect[ed] the integrity of the results in those cases.”

as to how such infrequent requests should be handled in the future although we understand that
DFS 1s in the process of developing procedures for doing so.

® For purposes of this review, a “low-level DNA case” is defined as any case containing
an evidence sample with an observed DNA concentration of less than or equal to 0.325 ng/Sul.

7 A complete list of the cases reviewed is attached.

® The capital murder cases of Robin Lovitt and of Leon Jermain Winston, discussed in
more detail in Part IV, were reviewed by all five members of the scientific team.
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2. Of the twenty-eight capital cases reviewed, one of the cases contains an
interpretive conclusion with respect to one of the items analyzed that we believe
to be mappropriate. For further discussion of this case, see Part IV, infra. Of the
remaining twenty-seven cases, none contain an interpretive conclusion that we
consider to be inappropriate.

3. Of the thirty-three cases analyzed by Jeffrey Ban on or after January 1, 1999,
none of the cases contain a technical procedural error or deviation from accepted
scientific protocol that “substantiaily affect{ed] the integrity of the results in those

219
cases.

4. Of the thirty-three cases analyzed by Jeffrey Ban on or after January 1, 1999,
none of the cases contain an interpretive conclusion that is not scientifically

supported.

5. Of the fifty-three randomly selected low-level DNA cases, none of the cases
contain a technical procedural error or deviation from accepted scientific protocol
that “substantially affect[ed] the integrity of the results in those cases.”

6. Of the fifty-three randomly selected low-level DNA cases, none of the cases
contain an interpretive conclusion that is not scientifically supported.

7. Of the ten additional randomly selected DNA cases, none of the cases contain a
technical procedural error or deviation from accepted scientific protocol that
“substantially affect[ed] the integrity of the results in those cases.”

8. Of the ten additional randomly selected DNA cases, none of the cases contain an
interpretive conclusion that is not scientifically supported.

9. It appeared to all of us that, over the time period covered by our review, DFS
analysts have been consistently conservative in making allele calls, tending to
disregard faint bands that could arguably be reported as alleles.

10, However, of the 123 cases reviewed, none of the cases contain an allele call that
resulted in an individual being excluded from consideration who should have
been included.

I Similarly, of the 123 cases reviewed, none of the cases contain an allele call that
resulted in an individual being included for consideration who should have been
excluded.

Based on the above-deseribed findings, we further find as follows:;

? The scientific team did not review the capital case analyzed by Mr. Ban that was the
subject of the ASCLD/LAB interim report.
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L. The testing methods employed by DFS contain no endemic deficiencies that may
have substantially affected the results of Jow-level DNA cases analyzed by the
laboratory in the past, or that may substantially affect the results of low-level
DNA cases to be analyzed in the future.

2. Over the time period covered by this review, DFS has consistently conducted its
low-level DNA testing within the boundaries of established and scientifically
accepted practices.

1IV.  STATISTICAL INACCURACY: CASE NUMBER W02-3662

In one capital case, however, we find that the interpretive statistical conclusion reached
by the analyst was inappropriate with respect to one of the items analyzed. In this case,
numbered W02-3662, involving Leon Jermain Winston, DFS examined twenty-seven separate
items for trace DNA evidence. One of the items found to contain human DNA, number 200, was
“isolated from a sample from the inside of [a] right glove and sample from the inside of {a] left
glove.” The DNA mixture recovered from Item 200, along with DNA samples from seven other
items of evidence, were amplified and typed using the PowerPlex® 16 Bio System.

The DFS analyst identified five possible contributors to the DNA recovered from the
gloves: the two victims, Rhonda and Anthony Johnson, and three suspects, Leon Winston,
Kevin Brown, and David Hardy. As reported by the analyst and reviewed by us, the

PowerPlex® typing for the left glove and these five individuals yielded the following results:"

' Numbers typed in parentheses ( ) were reported as appearing less intense than types not
in parentheses.
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FGA

19, 20, 21,

22,24

23,24

22,22

19,23
(22), (23)
TPOX b, 1 inconclusive | inconclusive | inconclusive | inconclusive | 8, 11
D8S1179 (13), 14 11,13 13,15 14, 14 14, 14 13,14
VWA (16), 17, 14, 15 15, 16 16, 16 16, 20 17,17
(20)
Amelogenin | XY XX XY XY XY Xy
Penta E 12, 14 12,18 7,8 12,15 8, 14 11,12
D18S51 (15), 16, 13,15 15,17 15,15 16, 16 16,17
(17)
D21811 30,30 30,322 28,29 32.2,32.2 27,28 30,30
THO1 7.8 7,8 7,93 7,7 8, 8 6,7
D381358 (14}, 15, 14, 16 16, 18 16, 16 14,17 15,16
(16)
Penta D 9,12 inconclusive | inconclusive | inconclusive | inconclusive | 9, 13
CSF1PO mconclusive in;:onciusive inconclusive | inconclusive | inconclusive | 11,11
165539 mnconclusive | 11, 13 8,13 9,9 9,11 11,12
D78820 8,11 10, 11 8, 10 9,10 8, 11 11, 14
D138317 11, 12, (14) | 12,13 8, 11 11,12 10, 12 i1, 14
D5S818 L (12)(13) 12,12 11,12 11,12 12,13 11, 11

Based on these typing results, the analyst concluded as follows:

The DNA profile obtained from the sample from the left glove
(Ttem 200} is consistent with a mixture. l.eon Jermain Winston,
Kevin Eugene Brown, and David Ralph Hardy cannot be
elimmated as possible co-contributors to the genetic material
obtained from the sample form the left glove, Rhonda Whitehead
Robinson and Anthony McKinley Robinson are each eliminated as
a possible contributor to this genetic material.

I

g A Y T R e 8 1 e e e £+

R

W 5,0 5 )

W,



However, to attach statistical weight to this conclusion, the analyst employed a likelihood ratio,!!
using the alleles reported at just five of the fifteen tested loci. Specifically, the analyst used the

alleles reported at loci FGA, D8S1179, vWA, D18S51, and D5S818 to conclude that the DNA

profile reported at those five loci is

1.8 billion times miore likely if it originated from Leon Jermain
Winston, Kevin Eugene Brown, and David Ralph Hardy than if it
originated from (3) unknown individuals in the Caucasian
population.

1.1 billion times more likely if it originated from Leon Jermain
Winston, Kevin Eugene Brown, and David Ralph Hardy than if it
originated from (3) unknown individuals in the Black population.

2.9 billion times more likely if it originated from Leon Jermain
Winston, Kevin Eugene Brown, and David Ralph Hardy than if it
originated from (3) unknown individuals in the Hispanic
popuiation.

It is evident that the five loci selected by the analyst were the only loci indicating the
presence of all the alleles from each of the three suspected contributors, In other words, the
analyst, using a likelihood ratio protocol, selected only those loci that “fit” her formulated
hypothesis (specifically, that the DNA mixture isolated from the left glove contained the DNA of
all three suspects), and disregarded the loci that did not necessarily “fit” that hypothesis. The
analyst similarly failed to document why the reference samples for Rhonda Robinson, Anthony
Robinson, Leon Winston, and Kevin Brown—each of which failed to yield interpretable resuits

at one or more loci—were not re-run to obtain better results.

' Generally, analysts working with a DNA mixture must choose between two statistical
analyses when determining the weight to be given a particular DNA typing result. When using
the likelihood ratio methodology, the analyst formulates two hypotheses, one of which includes
the alleged suspect(s) and the other of which excludes the alleged suspect(s). The analyst then
employs a calculation to determine which of the two hypotheses is more likely to have occurred
in that given situation. The other statistical analysis, the combined probability of exclusion (or
“CPE”) methodology, merely reports a statistic indicating what percentage of a given population
would be included or excluded based on the typing results in that particular case.
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Based on the PowerPlex® typing results, we agree with the analyst’s conclusion that the
three suspects could not be eliminated as possible contributors to the DNA mixture and that the
two victims could be eliminated as possible contributors. However, we also believe that,
considering the complexity of this mixture and the high probability of allelic dropout at one or
more of the tested loci, rendering any statistical interpretation involving all three men,
collectively, was inappropriate. In our view, the weight she gave the inclusion based on the
inappropriate use of likelihood ratios instead of CPE was problematic. Accordingly, we
conclude that the statistical weight given to the typing results for this item of evidence was not
appropriate.

We note that the analyst’s conclusions pertaining to the PowerPlex® typing results for
the remaining seven items were scientifically supported. We further note that we reviewed other
low-level DNA cases that had been analyzed by this individual, and none of those cases

contained similar statistical inaccuracies.

V. RECOMMENDATIONS

Based upon our overall review and in particular in view of our findings detailed in part
IV, supra, we believe that certain aspects of the protocol followed by the Virginia lab, although
scientifically acceptable, could be improved. Accordingly, we advance the following

recommended amendments to DES protocols: 2

L. Implement written guidelines to improve analyst documentation of the rationale
behind disregarding bands assigned as alleles by the PowerPlex® typing
mstrument.

2. Implement a written policy to provide improved guidance for selecting the

appropriate statistical analysis in low-level DNA cases, including, but not limited
to, the following: If a low-level mixture is deemed interpretable, a likelihood

" These recommendations have already been conveyed informally to DFS supervisory
personnel.
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ratio is only appropriate if: (1) all of the suspected contributors’ alleles have been
accounted for at all of the tested loci, and (2) the reported alleles do not reflect
more than two possible contributors to the mixture. If any of the loci fail to
reflect interpretable results or indicate the possibility of missing alleles, do not
eliminate the locus (or loci) and then use a likelihood ratio for the remaining loci.
A likelihood ratio is inappropriate in that situation, and a combined probability of
exclusion analysis should be implemented instead.

3. Implement a written policy providing that, if a probative reference standard fails
to yield a complete profile, re-run the reference sample, if practical, until a full

profile is obtained.

4. Implement a written policy providing that, when practical, separate technical and
administrative reviewers should be assigned for each individual case.

VL.  CONCLUSION

Based upon our review of the selected cases, we conclude that there is no evidence that

the protocol implemented by DFS in low-level DNA cases contains scientific inaccuracies that

would render the typing results in those cases scientifically unsound. If adopted and followed,

we believe that the global recommendations we outline above will prevent any future

inappropriate use of statistical likelihood ratios to interpret the scientific results as outlined in the

single case discussed in Part IV, supra. Finally, we note with gratitude that DFS technical and

supervisory personnel were very open and forthcoming during the course of this review, and we

express our appreciation for their cooperation.

14

Respectfully submitted,

Arthur J. Eisenberg,

h.D.
Director, DNA Identity Laboratory,
University of North Texas
Professor, Department of Pathology,
University of North Texas
Former Chairman, United States DNA
Advisory Board
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2. 3. Co |

Stephen J. Lambert, Ph.D.

Forensic DNA Analyst/Serologist, South
Carolina Law Enforcement Division
DAB Document Auditor

Instructor, Forensic Analytical Chemistry,
University of South Carolina

Nnd ol

Demris A. Lee

Technical Leader, Nuclear DNA Section,
Armed Forces DNA Identification
Laboratory

FBI Certified DNA Auditor

Carl A. Sobieralski, Jr.

Statewide Technical Leader, Indiana State
Police, DNA Unit

Forensic Scientist Supervisor, DNA South
Zone Unit

ASCLD/LAB Inspector

DARB Document Auditor

NFSTC Inspector and NFSTC ISO Assessor

Instructor in Forensics, Concordia
University and Ivy Tech State College

O st S omen s
S

Christine S. Tomsey

Forensic DNA Manager, Pennsylvania State

Police, DNA Laboratory

ASCLD/LAB Inspector

Fellow, American Academy of Forensic
Sciences
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LIST OF CASES REVIEWED

T04-4403 Eastern Betty I. Blankenship
T04-805" Eastern Betty J. Blankenship
T01-4478 Eastern Ruth C. Damaso
T01-11784 Eastern Gloria D. Hill
T02-10615 Eastern . Neely
T00-8416 Eastern Anne M. Pollard
T04-9698 Eastern Anne M. Pollard
T86-1942 Eastern David A. Pomposini
T99-8418 Eastern David A. Pomposini
T00-992 Eastern David A. Pomposini
T80-428" Eastern David A. Pomposini
T95-4499" Eastern Da\z;id A. Pomposini
T99-4437 Eastern Jerry W. Sellers
TO01-5041 Eastern Jerry W. Sellers
T03-3487 Eastern Amy Jo Townley
T03-802 Eastern Amy Jo Townley
T04-10353 Eastern Amy Jo Townley
T99-1177 Eastern Miriam S. Vanty
T00-3797" Eastern Miriam S. Vanty

" Capital murder case.

* Capital murder case, testing attempted, no interpretable results obtained.
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T84-3787 Central Jeffrey D. Ban
WEg7-4494 Central Jeffrey D. Ban
NE&8-2689 Central Jeffrey D. Ban
W90-7 Central Jeffrey D. Ban
T93-1947 Central Jeffrey D. Ban
T93-6542" and Central Jeffrey D. Ban
companion file CO0-

13156

T97-6025 Central Jeffrey D. Ban
T97-8377 _ éentrai Jeffrey D. Ban
T97-11002 Central Jeffrey D. Ban
N98-8148 Central Jeffrey D. Ban
W99-6948 Central Jeffrey D. Ban
N99-7126 Central jeffrey D. Ban
C99-13187 Central Jeffrey D. Ban
C99-13607 Central Jeffrey D. Ban
C99-13662 Central Jeffrey D. Ban
C99-14850 Central Jeffrey D. Ban
C99-15510 Central Jeffrey D. Ban
99-16256 Central Jeffrey D. Ban
C99-16402 Central Jeffrey D. Ban
WO01-4165 Central Jeffrey D. Ban
N01-4290 Central Jeffrey D. Ban
C01-8549 Central Jeffrey D. Ban
C01-14080 Central Jeffrey D. Ban
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C01-16269 Central Jeffrey D. Ban
C01-16022 Central Jeffrey D. Ban
C01-16275 Central Jeffrey D. Ban
CO01-16323 Central Jeffrey D. Ban
C02-9583 Central Jeffrey D. Ban
C02-11090 Central Jeffrey D. Ban
C03-15606 Central Jeffrey D. Ban
C03-15664 Central Jeffrey D. Ban
C03-16888 Central Jeffrey D. Ban
C03-169%0 Central Jeffrey D. Ban
NOO-1083 Central Melissa Smithson Baisden
C00-5414 Central Wendy M. Cohn
C00-1811 Central Berkley Lee Collins
C99-7363 Central Brian L. Covington
W03-3023 Central Angie M. Cunningham
C00-1839 Central Shelley Smith Edler
C04-692 Central Susan Greenspoon
C00-7603 Central Jean Hamilton
C87-5744" Central Jean Hamilton
C02-12362 Central Jean Hamilton
C00-5573 Central Bradford C. Jenkins
T96-7347" Central Bradford C. Jenkins
C00-18451 Central Crystal D. Kissel
C01-13196" Central Crystal D. Kissel
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C00-7169 Central George Li

C00-5745 Central Stephen Rodgers
C99-11302 Central Stephen Rodgers
C01-17507 Central Eve Rossi

C00-9015 Central Robert W, Scanlon
C97-6481° Central Robert W. Scanlon
C97-7740 Central Robert W. Scanlon
C97-8049" Central Robert W. Scanlon
C99-13818 Central Lisa C. Schiermeier
C99-2470" Central Lisa C. Schiermeier
WO8-10794* Central Lisa C. Schiermeier
T03-5625 Central Sarah Seashols
C00-6036 Central Brian Shannon
C00-11283 Central Brian Shannon
C03-6503 Ceﬁtral Bri;an Shannon
C00-13468 Central | Jennifer Lewis Smith
€02-10531"" Central Jennifer Lewis Smith
C03-4347 Central Shannon McGregor Smith
NO03-6786 Central Kristin Van Itallie
NO3-8119 | Central Kristin Van Itallie
W99-2343 Western R. Elizabeth Bush
Wo4-5287" Western R. Elizabeth Bush
W96-7884" Western R. Elizabeth Bush
W99-6921 Western Nicole Brazeal Graham
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Wo02-4511 Western Nicole Brazeal Graham
W00-1373 Western Nicole E. Harold
W99-8063 Western Nicole E. Harold
W00-644 Western Nicole E. Harold
W02-3662" Western Nicole E. Harold
W02-3345 Western Nicole E. Harold
W00-6937 Western Timothy M. McClure
W00-5972 Western Amy C. Price

| W02-10228" Western Amy C. Price
W00-3301 Western  Patricia J. Taylor
WO00-11749 Western Patricia J. Taylor
W04-3989 Western Rodney B. Wolfarth
C99-15687" Northern Karen C. Ambrozy
N99-6211" Northern Karen C. Ambrozy
W99-6699" Northern Karen C. Ambrozy
2%1955'-8.92"= Northern Karen C. Ambrozy
NO2-1035 Northern Katherine L. Butler
N99-4831 Northern Bryan P. Edmonds
NO01-53° Northern Bryan P. Edmonds
N01-9852 Northern Matthew M. Farr
N0O1-10796 Northern Matthew M. Farr
N02-5077 | Northern Matthew M. Farr
N96-6293 Northern Mary McDonald Green
N95-4499" Northern Mary McDonald Green
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N00-9073 Northern Jennifer Gombos
N00-5238 Northern Jennifer Gombos
N02-3359 Northern Kelly Ledbetter
N02-8567 Northem Kelly Ledbetter
N01-2295" Northern Carol A. Palmer
N02-9499" Northern Carol A. Palmer
N98-9385" Northern Carol A. Palmer
N99-4314 Northern Karolyn L. Tontarski
N98§-7649" Northern Karolyn L. Tontarski
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ADDRESS:

EDUCATION:

1984

1979

1977

Appendix B

CURRICULUM VITAE

ARTHUR JAY EISENBERG

UNIVERSITY OF NORTH TEXAS HEALTH SCIENCE CENTER
DEPARTMENT OF PATHOLOGY AND ANATOMY
DNA/IDENTITY LABORATORY

Ph.D. MOLECULAR BIOLOGY

Department of Biclogical Sclences

State University of New York at Albany

Research Advisor: Dr. Joseph P. Mascarenhas

Thesis Title: THE ROLE OF ABSCISIC ACID IN SOYBEAN EMBRYO DEVELOPMENT

M.S. MOLECULAR BICLOGY

Depariment of Biological sciences

State University of New York at Albany

Research Advisor: Dr. Joseph P. Mascarenhas

Thesis Title: THE PRESENCE OF mRNAS IN THE MALE GAMETE OF THE AQUATIC

FUNGUS ALLOMYCES AND THEIR POSSIBLE CONTRIBUTIONS TOWARDS EARLY
ZYGOTE DEVELOPMENT

B.S. BIOLOGY
State University of New York at Albany
Graduated Summa Cum Laude

PROFESSIONAL EXPERIENCE:

11/89 - Present

8/91 - Present

UNIVERSITY OF NORTH TEXAS HEALTH SCIENCE CENTER

POSITION: PROFESSOR, DEPARTMENT OF PATHOLOGY

DIRECTOR, DNA IDENTITY LAB
RESPONSIBILITIES: Develop and Administer a Clinical Reference Laboratory
utilizing DNA Probe Technology for the determination of Paternity, forensic
identification, cancer diagnostics, and other genetic diseases. Lecture on the
application of molecular biological methodology in Pathology courses.

UNIVERSITY OF NORTH TEXAS

POSITION: ASSOCIATE MEMBER GRADUATE FACULTY,
DEPARTMENT OF BIOLOGY
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PROFESSIONAL EXPE

7/89 - 10/89

3/87 - 6/89

3/86 - 2/87

10/84 - 2/88

RIENCE (CONT.)

RESPONSIBILITIES: Lecture in a variety of courses involving DNA
methodology. Supervise the research activities of Graduate students in my
Laboratory

LIFECODES CORPORATION

DIVISION: DIAGNOSTICS
POSITION: ASSISTANT DIRECTOR OF TECHNOLOGY

TRANSFER AND IDENTITY DEVELOPMENT
RESPONSIBILITIES: Direct the design and validation of new procedures and
techniques which can be applied to the development of simple, cost effective
products in the area of DNA identity testing. The transfer of new procedures and
products to the manufacturing Division. Technical Training of the Sales and
Marketing Division. Technical support for both the Reference Lab and the
Identity Training Program.

LIFECODES CORPORATION

DIVISION: HAGNOSTICS
POSITION: MANAGER OF TECHNOLOGY TRANSFER AND

IDENTITY DEVELOPMENT
RESPONSIBILITIES: The design and validation of new procedures and
techniques which can be applied to the development of simple, cost effective
products in the area of DNA identity testing. The transfer of new procedures and
products to the Manufacturing Division. Technical training of the Sales and
Marketing Division. Technical support for both the Reference Lab and the
identity Training Program. Development of a QA/QC program for DNA identity
Testing.

GENCARE BIOMEDICAL CORPORATION

POSITION: SCIENTIFIC DIRECTOR

RESPONSIBILITIES: Creation of a Clinical Reference Laboratory to perform
DNA based cancer diagnostic tests. Development and implementation of a
variety of DNA diagnostic tests in the area of Haemopoetic Cancers. Training of
Oncologists and Hematologists in the clinical utility of DNA based cancer
diagnostic tests for leukemia's and lymphomas.

LIFECODES CORPORATION

DIVISION: CLINICAL LABORATORY

POSITION: MANAGER OF CLINICAL GENETICS

RESPONSIBILITIES: Development of a Clinical Reference Laboratory utilizing
DNA probe technology to perform testing in the areas of cancer diagnostics,
prenatal diagnostics, paternity, and forensics. Coordinate and supervise the
activities of 6 technicians.
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PROFESSIONAL EXPERIENCE (CONT.)

3/84 - 10/84 LIFECODES CORPORATION
DIVISION: RESEARCH AND DEVELOPMENT
POSITION: POST-DOCTORAL RESEARCH ASSOCIATE

RESPONSIBILITIES: Development of diagnostic assays for various genetic
disorders.

1/86 - 10/89  SARAH LAWRENCE COLLEGE
DIVISION: GRADUATE PROGRAM HUMAN GENETICS
POSITION; FACULTY
RESPONSIBILITIES: Instruction in Human Genetics Laboratory; theory and
application of molecular biology towards the diagnosis of genetic disorders.
1/82 - 9/83 STATE UNIVERSITY OF NEW YORK AT ALBANY
POSITION: LECTURER
RESPONSIBILITIES: Teach introductory Biclogy course.
PROFESSIONAL AFFILIATIONS:
Invited Member and former Chairman of the United States DNA Advisory Board
Invited Member of the Histocompatability and Identity Committee of the Colfege of American Pathology
invited Member of the National Forensic DNA Review Panei

Invited Member of the Federal Bureau of investigation's Scientific Working Group on DNA Analysis
Methods (SWGDAM) formerly known as TWGDAM

Member and Former Chairman of the Association of Forensic DNA Analysts and Administrators

Member of American Association of Blood Banks

Member of the American Association of Forensic Science
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PUBLICATIONS:

1.

10.

11.

12.

13.

Eisenberg AJ (1979): The Presence of mRNAs in the Male Gamete of the Aquatic Fungus
Allomyces and their Possible Contributions Towards Early Zygote Development. Masters Thesis,
State University of New York at Albany.

Eisenberg AJ, and Mascarenhas JP (1981): Male Gamete Messenger RNAs in Allomyces.
Experimental Mycology 5: 173-177.

Eisenberg AJ, and Holmes DS (1982): A Note on the Use of CsCl Centrifugation to Purify
Bacterial Plasmids Prepared by the Rapid Boiling Method. Anal Biochem 127 434.

Eisenberg AJ (1984). The Role of Abscisic Acid in Soybean Embryo Development. Doctoral
Dissertation, State University of New York at Albany.

Eisenberg AJ, Altschuler M DW, Bashe DM, and Mascarenhas JP (1984) A Simple and
Inexpensive Procedure for Preserving Plant Tissues for RNA Analysis.Plant Molecular Biology
Reporter 2 (1): 16-23.

Willing RP, Eisenberg AJ, and Mascarenhas JP (1984): Genes Active During Pollen
Development and the Construction of Cloned CDNA Libraries to Messenger RNAs from Pollen,
Plant cell iIncompatibility Newsietter 16: 11-12.

Mascarenhas N, Bashe D, Eisenberg AJ, Willing RP, Xiao C-M, and Mascarenhas JP (1984):
Messenger RNAs in Corn Polien and Protein Synthesis During  Germination and Pollen Tube
Growth. Theoretical and Applied Genetics 68: 323- 326,

Eisenberg Ad, Willing RP, Stinson JR, Pe ME, and Mascarenhas JP {1985). Construction and
Use of a Cloned cDNA Library to Messenger RNAs from Pollen. Maize Genetics Cooperation
News lLetter 59: 2.

Devine EA, Brown WT, Houck GE Jr., Fisher SG, Balazs i, and Eisenberg AJ (1985); Molecular
Quantitation of Aneuploid Conditions Using Chromosome 21 as a Model. In "Molecular
Structures of the Number 21 Chromosome and Down Syndrome." (Ed. George F. Smith)
Annuals of the New York Academy of Sciences, Vol. 450: 95-108.

Eisenberg AJ, and Mascarenhas JP (1985): Abscisic Acid and the Regulation of the Synthesis of
Specific Seed Proteins and their Messenger RNAs During Culture of Soybean Embryos. Planta
166: 505-514.

Benn PA, Soper L, Eisenberg Ad, Caccipaglia B, Baird M, Silver R, Coleman M, Berger C, and
Bernhardt B (1987): Utility of Molecular Genetic Analysis of ber Rearrangement in the Diagnosis
of Chronic Myelogenous Leukemia (CML). Cancer Genet Cytogenet, 29: 1-7.

Soper L, Bernhardt B, Eisenberg A, Cacciapaglia B, Sanda A, Baird M, Silver RT, and Benn PA
(1988): Cional Immunoglobulin Gene Rearrangements in Chronic Lyphocytic Leukemia: A
Correlative Study. Am J Hemat, 27: 257-264.

Berger CL, Eisenberg A, Soper L, Chow J, Simone J, Gapas Y, Cacciapagiia B, Bennet L,

Edeison RL, Warburton D, and Benn P (1988): Dual Genotype in Cutaneous T-cell Lymphoma:
immunoglobulin Gene Rearrangement in Clonal T-cell Malignancy. J investig Dermat, 90: 73-77.
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PUBLICATIONS (CONT))

14,

15.

186.

17.

18.

19,

20.

21,

22,

23.

24,

25,

Benn PA, Eisenberg A, Soper L, Weinstein M, Silver R, Coleman M, Arlin Z, and Bernhardt B
{1988). Rearrangement of the Breakpoint Cluster Region (bcr) of Chromosome 22 as a
Diagnostic Marker for Chronic Myeloid Leukemia. J Tumor Marker Oncology, 3: 101-105.

Benn PA, Soper L, Eisenberg A, Silver R, and Bernhardt B (1988); Use of immunoglobulin Gene
Rearrangement to Stage Disease Severity in Chronic Lymphocytic Leukemia. J Tumor Marker
Oncology, 3: 93-99,

Eisenberg A, Silver R, Soper L, Arlin Z, Coleman M, Bernhardt B, and Benn P (1988):
Chromosome 22 Breakpoint Location as a Predictive Factor for Early Blast Crisis in Chronic
Myeloid Leukemia, Leukemia, 2: 642.847.

Sun T, Ngu M, Henshall J, Cuomo J, Eisenberg A, Benn P, and Allen SL (1988): Marker
Discrepancy as a Diagnostic Criterion for Lymphoid Neoplasms. Diagnostic and Clinical
fmmunology, 5: 393-399.

Sun T, Eisenberg A, Benn P, Ngu M, Guarino T, Henshall J, Grossman A, Cuomo J, and
Vinciguerra V (1989). Comparison of Phenotyping and Genotyping of  Lymphoid Neoplasms.
Journai of Clinical Laboratory Analysis, 3: 156-162.

Grimberg J, Nawoschik 8, Belluscio L, McKee R, Turck A and Eisenberg A (1989): A Simple And
Efficient Method For the isolation of High Molecular Weight Human Genomic DNA. Nucl. Acid
Res. 22:839.

Turck A, Schall B, Maguire S, Belluscio L, Nawoschik S, McKee R, Grimberg J, and Eiseneberg
A (1980): A Simple and Efficient Procedure For The Extraction of DNA From Evidentiary
Samples. in: Advcances in Forensic Haemogenetics Vol 3. (H.F. Polesky and W.R. Mayr, eds),
Spriger Verlag, pp.26-29.

Balazs {, Chimera J, Eisenberg A, Endean D, Giles R, Kately J, Maguire S, Schall B, Turck A, and
McKee R (1990): Accuracy, Precision, and Site to Site Reproducibility in the Analysis of DNA
Polymorphisms for |dentity Testing. In: Advances in Forensic Haemogenetics Vol 3. {H.F.
Polesky and W.R. Mayr, eds), Springer Verlag, pp.54-57.

McNally L, Baird M, McElfresh K, Eisenberg A, and Balazs | (1990): Increased Migration Rate
Observed in DNA From Evidentiary Materia! Precludes the Use of Sample Mixing to Resolve
Forensic Cases of |dentity. Appl. & Theor Electrophoresis. 1:267-272.

Budowle B, Chakraborty R, Giusti A, Eisenberg A, and Allen R (1991): Analysis of the Variable
Number of Tandem Repeats Locus D1S80 by the Polymerase Chain Reaction and High
Resolution Electrophoresis. Amer. J. Hum. Genet. 48:137-144,

Eisenberg A, Gibson P, Nandi S, and Wang L (1991): The Development and Implementation of a
Hae Hli Based RFLP System for Parentage Testing in Texas. In: Proceedings from The Second
International Symposium on Human ldentification 1891: New Technologies, Standardization of
Methods and Data Sharing for DNA Typing Laboratories, 163-172.

Kievan L, Horton L, Carlson D, and Eisenberg AJ (1993): Detection of DNA Probes in Forensic
Analysis. Proceedings of the Second International Symposium on the Forensic Aspects of DNA
Analysis.
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PUBLICATIONS {CONT.)

286.

27.

28,

29.

30.

31

32.

33.

34.

36.

Eisenberg AJ, and Eisenberg MT (1993): Forensic Paternity Testing. Proceedings of the Second
International Symposium on the Forensic Aspects of DNA Analysis.

Eisenberg AJ, Clement M, Bever R, Creacy S, Gaskill M, Carison D, and Klevan L (1994): Further
Characterization of the VNTR Probe LH1 (D5S110) and Applications for DNA Typing. Advances
in Forensic Haemogenetics 5: Proceedings of the Fifteenth International Congress of the
international Society of Forensic Haemogenetics. Springer-Verlag, 142-144.

Budowle B, Klevan L, Eisenberg AJ (1994): RFLP Typing: A New Highly Polymorphic
VNTR Locus and Chemiluminescent Detection. Advances in Forensic Haemogenetics 5:
Proceedings of the Fifteenth International Congress of the International Society of Forensic
Haemogenstics. Springer-Verlag, 245-252.

Holland M, Roby R, Ruderman D, Bryson J, Kupferschmid C, Lofts R, and Eisenberg AJ (1994):
Human Remains Using Mitochondrial DNA Sequencing: Potential  Mother-Child ~ Mutational
Events. Advances in Forensic Haemogenetics 5: Proceedings of the Fifteenth International
Congress of the International Society of Forensic Haemogenetics. Springer-Verlag, 399-406.

Klevan L, Horton L, Carison D, and Eisenberg AJ (1995): Chemiluminescent Detection of DNA
Probes in Forensic Analysis. Electrophoresis, 16: 1553-1558.

Walker R, Allen R, Burke R, Eisenberg A, Harrison C, and Pollack M (1995). Parentage Testing
Accreditation Requirements Manual of the American Association of Blood Banks. Second
Edition, 1995.

Hochmeister M, Budowle B, Eisenberg A, Borer U, and Dimhofer R (1996): Using Multiplex PCR
Amplification and Typing Kits for the Analysis of DNA Evidence in a Serial Killer Case. Journal of
Forensic Sciences, Vol.41, No.1: 155-162.

Worley J, Lee S, Eisenberg A, Ma MS, Chen H-Y, and Mansfield E (1997): Fluorescence
Imaging in Human ldentity Testing. Biotechniques, 23:148-153.

Blum K, Braverman E, Wu S, Cull J, Chen, TJH, Gill J, Wood R, Eisenberg A, Sherman M, Davis
K, Mathews D, Fischer L., Schnautz N, Walsh, Pontius A, Zedar M, Kaats G, and Comings D.
(1897). Association of Polymorphisms of Dopamine D, Receptor (DRD,), and Dopamine
Transporter (DAT,) Genes With Schizoid/Avoidant Behaviors (SAB). Molecular Psychiatry. 2(3):
239-248.

Hochmeister M, Rudin O, Meier R, Peccioli M, Borer U, Eisenberg A, Nagy R,
Dirnhofer R (1997).: A Foldable Cardboard Box for Drying and Storage of Cotton
Swab Coilected Biological Samples. Arch Kriminol. 200(3-4):113-120.

Allen RW, Barber ME, Bever R, Cotton RW, Demers DB, Endean DJ, Eisenberg AJ, Gjertson
DW, Pollack M, and Walker RH. Standards for Parentage Testing Laboratories, Third Edition.

American Association of Blood Banks. 1888
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37.

Polesky H.F., Allen, R.W., Eisenberg A.J., Harrison C.R., Roby, R., and Walker R.H. (1998)
Scoring systems for DNA test resuits from parentage testing proficiency program. Progress in
Forensic Genetics 7: 546-548.
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38.

38.

40.

41

42.

43,

44.

45.

46.

47.

48,

Harrison, C.R., Allen, RW., Eisenberg A.J., Poiesky H.F., Roby R., and Walker R H. (1998) PCR
systems used by laboratories participating in the AABB/CAP parentage testing proficiency
program. Progress in Forensic Genetics 7: 544-545.

Borys S, Eisenberg A, Carmody G, and Fourney R: Allele Frequencies for Nine STR Loci in
African-American, Chinese, Vietnamese and Bangladesh Populations. (1999) Journal of Forensic
Sciences. 44(6%:1316-1318.

Allen RW, Barber ME, Bever R, Cotton RW, Demers DB, Endean DJ, Eisenberg AJ, Gjertson

DW, Pollack M, and Walker RH. Standards for Parentage Testing Laboratories, Fourth Edition.

American Association of Biood Banks. 1989,

Allen, R.W._, Harrison, C.R., Eisenberg A.J., Roby, RK., Walker R.H., Wenk R.E., and Polesky
H.F. (2000} Grading of quantitative data in the CAP/AABB parentage testing program. Progress
in Forensic Hemogenetics 8:602-605.

Polesky HF, Allen RW, Eisenberg AJ, Harrison CR, Roby RK, Walker RH, and Wenk RE {2000).
Paper Problems to Evaluate Parentage Laboratory Proficiency, in Progress in Forensic Genetics
8. Elsevier Science. 606-608.

Polesky HF, Allen RW, Eisenberg AJ, Harrison CR, Roby RK, Walker RH, and Wenk RE (2000).
Systems Reported by Laboratories Participating in the AABB/CAP Parentage Testing Program:
1983-1998, In Progress in Forensic Genetics 8. Elsevier Science. 609-611.

Allen, RW,, Eisenberg A., Harrison C., Walker R.H., Young C.T., Zeagler D.L., Roby R., and
Polesky H.F {(2003). Grading of qualitative and quantitative responses in the P! proficiency survey
of the College of American Pathologists for mailings in 1997-2000. Progress in Forensic Genet.
1239: 825-829

Allen R.W., Roby R.K., Harrison C., Eisenberg A.J., and Polesky H.F. Proficiency testing
programs for DNA typing laboratories offered by the Coliege of American Pathologists. In:
Progress in Forensic Genetics 10, (Doutremepuich, C., and Morling, N., eds.), Elsevier,
Amsterdam, pp., 2004.

Harrison, C., Allen RW,, Eisenberg A.J., Polesky H.F., Roby R, Young C. Te, Walker R., and
Zeagler D., (2004). Phenotype versus genotype reporting for DNA polymorphisms. In: Progress
in Forensic Genetics 10, (Doutremepuich, C., and Morling, N., eds.), Elsevier, Amsterdam, pp..

Budowle B., Planz J., Campbell R,, and Eisenberg A, (2004). SNPs and Microarray Technology in
Forensic Genetics: Development and Application to Mitochondrial DNA. Forensic Science
Review 16:22-36,

Krenke, B.E., Viculis, L., Richard, M.L., Prinz, M., Miine, S.C., Ladd, C., Gross, A.M., Gornall, T.,
Frappier, J.R.H., Eisenberg, A.J., Barna, C., Aranda, X.G., Adamowicz, M.S., and Budowle, B.,

28

e T



(2005).: Validation of a male-specific, 12-locus fluorescent Short Tandem Repeat (STR)
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48.

50.

51.

52.

Budowle, B., Adamowicz, M., Aranda, X., Barna, C., Chakraborty, R., Eisenberg, A.J., Frappier,
R., Gross, A.M.,, Lee, H.S., Milne, 8., Prinz, M., Saldanha, G., and Krenke, B.E.:Twelve short
tandem repeat loci Y chromosome haplotypes: genetic analysis on populations residing in North
America. Forens. Sci. Int. (submitted)

Budowle, B., Planz, J.V., Campbell, R., and Eisenberg, A.J.: Molecular diagnostic applications in
forensic science. In: Molecular Diagnostics, Eisevier (in press).

Budowle, B. and Eisenberg, A.J.: Forensic Genetics. In: Emery & Rimoin's Principles and
Practice of Medical Genetics, fifth edition, Elsevier (in press).

Budowle, B., Bieber, F.R., and Eisenberg, A.J.: Forensic aspects of mass disasters: strategic
considerations for DNA-based human identification. Legal Med. (in press).
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Eisenberg AdJ, and Mascasrenhas JP: Presence of mRNAs in the Male Gamete of the Aquatic Fungus
Allomyces. Northeast Section of the American Society of Plant Physiclogists. SUNY at Albany, May 4-5,
1679.

Eisenberg AJ, and Mascarenhas JP: Centribution of mRNAs from the Male Gamete of the Aquatic Fungus
Allomyces Towards Early Zygote Development. International Cell Biology Meetings. Toronto, Canada,
November 1979. J Cell Biol 83: 212 a.

Eisenberg AJ, and Mascarenhas JP: The isolation and Preliminary Characterization of the 118 Seed Protein
Genes of Soybean. Annual Meeting of the American Society of Plant Physiologists and the Canadian Society
of Plant Physiologists at Laval University, Ste-Foy, Quebec, Canada, June 14-18, 1981. Plant Physiol 67,

suppl. 21.

Eisenberg AJ, and Mascarenhas JP: A Simple Method for the Preservation of Plant Tissue for mRNA
Isolation. Northeast Section of the American Society of Plant Physiologists. University of Connecticut, April
28-30, 1983.

Eisenberg AJ, and Mascarenhas JP: The Effects of ABA on the Expression of the Major Storage Protein
Genes of Soybean. Northeast Section of the American Society of Plant Physiologists.  University of
Connecticut, April 29-30, 1983,

Eisenberg AJ, and Mascarenhas JP: The Role of Abscisic Acid in Soybean Embryo Development. Northeast
Section of the American Society of Plant Physiologists. Wellesley College, May 4-5, 1984,
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10.

1.

12,

13.

Berger CL., Benn P, Chow J, Simone J, Cacciapagiia B, Chu A, Edelson R, Eisenberg AJ {1986): Clonal
Rearrangement of the T-cell Receptor Beta Gene and Dual Genotypes in Cutaneous T-cell
Lymphoma. J Invest Dermat 86: 43.

Benn P, Eisenberg A, Cacciapaglia B, Sanda A, Baird M, Bernhardt B, Silver RT(1986): Progression of the
Neoplastic Lymphocyte Clone in Chronic Lymphocytic Leukemia (CLL) Monitored by Immunoglobulin Gene
Probe Analysis. Blood 68: 195a.

Eisenberg A, Todd D, Merics T, Kostelnick F, and Dottor A: Clinical Utility of DNA Probes as an Aid in the
Diagnosis and Monitoring of a Patient with Chronic Myelogenous Luekemia. Workshop on Cancer Research,
Woodbridge New Jersey, November 22, 1986,

Goldberg SZ, Eisenberg A, Berger C, Warburton D, Benn P, Stoopler M, and Ellison RR (1986): Three DNA
Rearrangements in a Single Patient with Ph1 Positive, Acute Lymphoblastic Leukemia. Blood 68: 246a.

Benn P, Soper L, Eisenberg A, Silver R, and Bembhardt B {(1987). Use of immunoglobulin
Gene Rearrangements to Stage Dissase Severity in Chronic Lymphocytic Leukemia. J Tumor
Marker Oncology 2: 77.

Benn P, Eisenberg A, Soper L. Silver R, and Bernhardt B (1987): Rearrangement of the
Breakpoint Cluster Region (ber) of Chromosome 22 as a Diagnostic Marker for Chronic Myeloid
Leukemia. J Tumor Marker Oncology 2: 92.

Eisenberg A, Sun T, Ngu M, Guarino T, Henshall J, and Cuomo J (1987): Comparison of Gene
Rearrangement and Surface Marker Studies. Second Annual Meeting, Clinical Application of
Cytometry, Charleston, South Carolina, September 30-October 3, 1987.
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14.

15.

16.

17.

18.

19.

Benn PA, Eisenberg A, Soper L, Shapiro LR, Wilmot PL, Silver RT, and Arlin Z (1987) :
Breakpoint Cluster Region (bcr) Rearrangement in Chronic Myeloid Leukemia (CML) with
Apparently Normal or £(9;22) Variant Am J Hum Genet 41: A22.

Eisenberg AJ, Perle MA, Wolman SR, Wiesel AN, and Henderson AS (1987): A Variant CML
with 1(22,22) Apparently Lacking Rearrangement of Chromosome 9. Am J Hum Genet 41:
AZ6.

Perle MA, Pinkel D, Wolman SR, Eisenberg AJ, and Koslow M (1987); Wilms' Tumor: A Search
for the Critical Lesion. Am J Hum Genet 41: A41,

Wolman SR, Camuto PM, Eisenberg AJ, Guarino TM, and Greco MA (1987): Wilms' Tumor: A
Search for the Critical Lesion. Am J Hum Genet 41; Ad1.

Benn P, Soper L. Eisenberg A, Silver RT, Bernhardt B (1987): Use of Immunoglobufin Gene
Rearrangements to Stage Disease Severity in Chronic Lymphocytic Leukemia. J Tumor Marker
Cncology; 2; 77.

Benn PA, Eisenberg A, Soper L, Silver RT, Bernhardt B (1987). Rearrangement of the
Breakpoint Cluster Region (bcr) of Chromosome 22 as a Diagnostic Marker for Chronic Myeloid
Leukemia. J Tumor Marker Oncology; 2: 82.
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20.

21

22.

23.

24,

25.

Benn PA, Eisenberg A, Soper L, Silver R, Coleman M, Bernhardt B, and Arlin Z (1987}
Chromosome 22 Breakpoint Location as a Predictive Factor for Early Blast Crisis in Chronic
Lymphocytic Leukemia (CML}. Biood, 70: 198a.

Eisenberg A, Belluscio L, Turck A, Nawoschik S, Maguire S, Schall B, McKee R, and Grimberg J:
A Non-Organic Procedure for the Extraction of DNA From Evidentiary Samples. California
Association of Criminalists; Seventy-Third Semi-Annual Seminar. Sacramento, California, May
18-20, 1980

Eisenberg A: Quality Control for the Restriction Fragment Length Polymorphism Analysis of DNA
from Forensic Samples. International Symposium on the Forensic Aspects of DNA Analysis.
Federal Bureau of Investigation Academy; Quantico, Virginia, June 19-23, 1989,

Turck A, Schall B, Maguire S, Belluscio L, Nawoschik S, McKee R, Grimberg J, and Eisenberg A:
A simple and Efficient Non-Organic Procedure For The Extraction of DNA From Evidentiary
Samples. International Society for Forensic Haemogenetics, Thirteenth Congress. New Orleans
Louisiana, October 19-21, 1989,

Eisenberg A: Classic RFLP Profiling. CAP Seminar; DNA Fingerprinting in the Clinical
Laboratory: Setup, Problems, and Pitfalls. 1990 Meeting of the American Society of Clinical
Pathologists/ College of American Pathologists. Dallas, Texas, Ocotober 20-26, 1990.

Eisenberg A: The Development and Implementation of a Hae Ill Based RFLP System for
Parentage Testing in Texas. The Second International Symposium on Human identification 1991;
New Technologies, Standardization of Methods and Data Sharing for DNA Typing Laboratories.
Madison, Wisconsin, April 9-11, 1991,
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26.

27.

28

29

30.

Eisenberg A: Molecular Technigues in Human Identification. State Bar of Texas, Professional
Development Program: Sex, Drugs and DNA: Use and Abuse of Criminal Scientific Evidence.
South Padre Island, Texas, April 11-12, 1991,

Eisenberg A: Probability and Statistical Analysis of Hae 1l RFLP Data in Parentage Testing. 70th
Meeting of the German Speaking Federation of Legal Medicine. Lausanne, Switzerland,
September 10-14, 1991,

Carison D, Gaskill L, Eisenberg A, and Klevan L: Use of an Oligonucleotide Probe for
Distinguishing Human Male DNA from Female DNA. 14th Congress International Society of
Forensic Haemogenetics. Mainz, Germany, September 18-21, 1991.

Eisenberg A:  Quality Control and Standardization of PCR Protocols. International Forensic's
Workshop. Nantes, France, December 16-17, 1991.

Carlson D, Gaskill L, Eisenberg A: An Oligonucleotide Probe for Invariant Hae it Fragments in
Human Male DNA. 44th Annual Meeting of the American Academy of Forensic Sciences. New
Origans, Louisiana, February 17-22, 1992.
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31.

32,

33.

34.

35.

36.

37.

Warren J, Clement M, Eisenberg A, and Singer R: A Comparative Study of the Optimal
Medium for the Transfer of Crime Scene Stains for DNA Analysis. 44th Annual Meeting of the
American Academy of Forensic Sciences. New Orleans, Louisiana, February 17-22, 1992.

Eisenberg A: Chemiluminescent Detection Methodologies and Applications to Human Identity.
Third Annual International Symposium on Human Identification. Scottsdale, Arizona, April 29-
May 2, 1992,

Eisenberg A: Paternity Testing with Single Locus Probes: The Texas Experience. Second
International Conference on DNA Fingerprinting. Belo Horizonte, Brazil, November 9-12, 1992,

Eisenberg AJ, and Eisenberg MT (1993): Forensic Paternity Testing. The Second International
Symposium on the Forensic Aspects of DNA Analysis. Forensic Science Research and Training
Center, FBI Laboratory, Quantico, Virginia. March 29-April 2, 1993.

Eisenberg AJ, Clement M, Gaskill M, Carlson D, and Klevan L (1993): Characterization of a New
Single Locus VNTR Probe for RFLP Analysis: LH1 (D5S110) The Second International
Symposium on the Forensic Aspects of DNA Analysis. Forensic Science Research and Training
Center, FBI Laboratory, Quantico, Virginia. March 29-April 2, 1993.

Eisenberg AJ, Clement M, Bever R, Creacy S, Gaskill M, Carlson D, and Klevan L (1993): Further
Characterization of the VNTR Probe LH1 (D55110) and Applications for DNA Typing.
Proceedings of the Fifteenth International Congress of the International Society of Forensic
Haemogenetics. Venice, Haly. October 13-15, 1993,

Eisenberg AJ, Chen HY, and Clement M (1994): The Evolution of RFLP Detection Methods for
Human Identification. Fifth Annual International Symposium on Human identification. Scottsdale,
Arizona. October 10-12 1994,
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38,

38.

40,

41.

42,

43.

Eisenberg Ad, Application of DNA Technology for Human ldentification and Medical Diagnostics
(1994). Health Industry Council. lrving, Texas, December 1, 1994.

Eisenberg AJ, DNA Paternity Testing with Changes in Technology. Implementation and
Consequences of New DNA Technologies (1995). 47th Annual Meeting of the American
Academy of Forensic Sciences. Seattle, Washington. February 14, 1995.

Eisenberg AJ, and Kilevan L (1995), Three Day Workshop on the Statistical Methods and
Procedures for Chemiluminescent RFLP Based Forensic and Parentage Testing. Sao
Paulo, Brazil. August 1-3, 1985,

Eisenberg AJ (1985), Paternity Testing Inspectors Workshop. 48th Annual Meeting of the
American Association of Blood Banks. New Orleans, Louisiana. November 11-15, 1995,

Eisenberg AJ (1995), The Application Of PCR In Patemity Testing, Problems and Pitfalls,
Parentage Testing Forum. 48th Annual Meeting of the American Association of Blood Banks.
New Orleans, Louisiana. November 11-15, 1995.

Eisenberg AJ (1995), Application of DNA Technologies for Criminal Investigations. DNA, Probing

the Truth, Oklahoma State Bureau of Investigation and the District Attorney's Council of
Okiahoma. Edmond, Oklahoma. November 30-December 1, 1995.
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44,

45.

46.

47.

48.

49,

Warren J, Eisenberg A, Planz J, and Benjamin R (1996). The Effects of various Types of
Environmental Insults on the Ampilification of Human Mitochondrial DNA. American Academy of
Forensic Sciences 1996 Annual Meeting. Nashville, Tennessee. February 19-24, 1996,

Eisenberg AJ (1998), Application of DNA Technologies for Human Identification. The Genetics
Revolution: A Catalyst for Education and Public Policy. Dallas, Texas March 21-23, 1996.

Eisenberg AJ (1996), Cambridge Symposia: DNA Typing and Parentage Testing. DNA
Forensics: Science, Practice and Future. Santa Fe, New Mexico, April 21 -27, 1996.

Blum K, Schhautz N, Braverman E, Matthews D, Fischer L, Williamson B, Eisenberg A, Sherman
M, Seals J, Cull J, Comings D, Walsh, Chen T, and Wood R ({1996), Dopaminergic Genes and
Personality Disorders. Annual Meeting of the American Psychiatric Association. New York, New
York, May 4-9, 1996

Eisenberg AJ, Hochmeister MN, Hammer L, Christoph Haussherr, Burgoyne L, and Sherman JM
(1996), High Throughput Automated DNA Sample Analysis for Both RFLP and PCR Using
FTATMPaper and the ROSYS Plato Robotic Microplate Processor, First European Symposium
on Human |dentification. Tolousse, France, May 29 -31.

Eisenberg AJ, Chen H-Y, Campbell R, Warren J, Sherman JM, and Burgoyne L (1996), A Safe
and Convenient Method for the Storage and High Throughput Processing of Biological Samples.
The Seventh International Symposium on Human ldentification. Scotsdale, Arizona, September

19-21, 1996,
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50.

51.

52,

53.

b4.

55.

56.

57.

58.

59,

60.

61.

62.

Polesky H, Allen R, Eisenberg A, Harrison C, Lovell M, Roby R, and Walker R (1996). Update on
the AABB/CAP Parentage Testing Program (Pf). Annual Meeting of the

English Speaking group of the International Society of Forensic Haeomegentics. Orlando, Fiorida,
October 12-13, 1996.

Eisenberg AJ (1996), Paternity Testing Inspectors Workshop. 50th Annual Meeting of the
American Association of Blood Banks. Orfando, Florida. October 12-16, 1996,

Eisenberg AJ (1996), Review of Current Technology in Paternity Testing, Parentage
Testing Forum. 50th Annual Meeting of the American Association of Blood Banks. Orando,
Florida. October 12-16, 1996.

Eisenberg AJ (1996). Utility of the FTA Gene Guard System in the United States CODIS
Program. Joint Conference on DNA Databanks and Repositories and Third Annual CODIS
User'sGroup Meeting. Tallahassee, Florida. December 9-12, 1996,

Eisenberg AJ (1997). High Throughput Automated Processing of Biclogical Samples for PCR and
RFLP. Advanced DNA Technologies Workshop: Automation and Application, American Academy
of Forensic Science 49th Annual Meeting. New York, New York. February 17-21,1997.

Eisenberg AJ (1997). Social, Legal and Ethical implications of Behavioral Genetics,
Harris Methodist Biomedical Ethics Curriculum. Fort Worth, Texas. July 28 and August 1, 1997,

Eisenberg AJ, Campbell RS, Guerra OJ, Chen H-Y, Sherman JM, and Pilotto RF (1997).
Automation of STR Analysis in a DNA Typing Laboratory. First Annual Latin American
Symposium on Human ldentification. Brasilia, Brazit.

Eisenberg AJ (1997). Update in Forensic and Patemity Testing. Brazilian Working Group in DNA
Analysis Methodologies. Sao Paulo, Brazil.

Harrison CR, Allen RW, Eisenberg AJ, Polesky HF, Roby RK, and Walker RH (1997). PCR
Systems Used by Laboratories Participating in the AABB/CAP Parentage Testing Program. 17th
international Society of Forensic Haemogenetics Congress, Oslow, Norway. September 2-8,
1947

Eisenberg AJ (1997). Parentage Testing Using the FMBIO Ii Fluorescence Imaging System.
FMBIO User's Group Meeting. Eighth International Symposium on Muman ldentification.
Scottsdale, Arizona. September 18-20, 1997.

Hochmeister M, Eisenberg Ad, Rudin O, Gehrig CH, and Dirnhofer R (1897). A Simple Foldable
Cardboard Box for Drying and Storage of Biclogical Material Recovered on Cotton Swabs.
Proceedings from the Eighth international Symposium on Human identification. Scottsdale,
Arizona. September 18-20, 1897,

Eisenberg AJ (1987). Chairman, Advanced Technology Session. Eighth International
Symposium on Human Identification. Scottsdale, Arizona. September 18-20, 1997.

Eisenberg AJ (1997). Paternity Testing Inspectors Workshop. 51st Annual Meeting of the
American Association of Blood Banks. Denver, Colorado. October 17-21, 1997.
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63.

64,

65.

65.

67.

€8.

69.

70.

1.

72.

73.

74.

75.

76.

77.

Eisenberg AJ {1987). The Application Of PCR In Paternity Testing, Problems and Pitfalls,
Parentage Testing Forum. 51st Annual Meeting of the American Association of Blood Banks.
Denver, Colorado. October 17-21, 1997.

Eisenberg AJ (1997). The Application of Robotics to High Throughput Sample Processing. Joint
Conference on DNA Databanks and Repositories and Third Annual CODIS User's Group
Meeting. Chicago, Hlinois. December 7-8, 1997.

Eisenberg AJ and Fourney R (1998). Workshop on the Application of FTA™ Technology fo
Human Identification. American Academy of Forensic Science 50th Annual Meeting. San
Francisco, California. February 9-14, 1998.

Eisenberg AJ (1998). Application of DNA Technology to Human Identification. Clinical Laboratory
Division, Men's Federal Prison, Fort Worth, Texas. April 16, 1998.

Eisenberg AJ (1998). Statistical Applications for Parentage Testing using PCR Technology. Latin
American Mini Symposium at the Ninth International Symposium on Human Identification.
Orlando, Florida. October 7-10, 1998

Eisenberg Ad (1998). Advanced Technology Session. Ninth International Symposium on Human
ldentification. Orlando, Florida. October 7-10, 1698

Eisenberg AJ (1998). Technology Session, FBI's Fourth Annual CODIS User's Group Meeting.
Adington, Virginia. November 18-20, 1998.

Eisenberg Ad and Fourney R (1999). Workshop on the Application of FTA™ Technology to
Human Identification. American Academy of Forensic Science 51st Annual Meeting. Orlando,

Florida. February 15-19, 1899,

Eisenberg AJ (1999). DNA Applications for Human identification. Tarrelton State Medical
Technology Program. Fort Worth, Texas. April 18, 19989,

Eisenberg AJ (1999). DNA Advisory Board Standards. international Symposium on Setting
Quality Standards for the Forensic Science Community. San Antonio, Texas. May 4-6, 1999.

Eisenberg AJ (1999). History of Human Identification. International Symposium on Human
identification by DNA. Rio de Janeiro, Brazil. June 7-8, 1999,

Eisenberg AJ (1998). DNA Paternity Testing. international Symposium on Human identification
by DNA. Rio de Janeiro, Brazil. June 7-8, 1999,

Eisenberg AJ (1999). Paternity Statistics Workshop. Second Latin American Symposium on
Human Identification. Belo Horizonte, Brazil. June 9-12, 1999.

Eisenberg AJ (1999). Paternity Studies in Brazil using STR's. Second Latin American Symposium
on Human ldentification. Belo Horizonte, Brazil. June 9-12, 1999.

Eisenberg AJ (1999). The DNA Advisory Board and its Role in Setting Standards for Forensic
Testing. Second Latin American Symposium on Human Identification. Belo Horizonte, Brazil.

June 9-12, 1699,
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78.

79,

80.

81.

8z2.

83.

84.

8s.

86.

87.

88.

89.

80.

Eisenberg AJ (1999). FTA Matrix; A Unique Matrix for the Rapid Prep and Ambient Storage of
DNA from Whole Blood and Other Tissues. 51 Annual Meeting of American Association of
Clinical Chemistry Meeting. New Orleans, Louisiana. July 26-30,1999.

Eisenberg AJ (1999). DNA Advisory Board Update. Tenth International Symposium on Human
ldentification. Crlando, Florida. October 6-9, 1889

Colby 8, Chapman W, Luo Y, Smead D, Eisenberg A, and Klevan L. Use of FMBIO i
Flourescence Imaging System to Detect DNA Polymorphisms. 7" Meeting of DNA
Polymorphisms. Matsumoto, Japan. November 17-20 1999.

Eisenberg AJ (1999). DNA Advisory Board Update. Fifth Annual CODIS User's Group Meeting.
Arlington, Virginia. November 17-19, 1696,

Eisenberg AJ (1998). The United States DNA Advisory Board and its Role in Setting Quality
Assurance Standards. Interpole Ist Internationational DNA Symposium. Lyon, France. November
24-26, 1999,

Eisenberg AJ (2000). Current Trends in Forensic Science. Symposium sponsored at UNTHSC
with Tarrant County Medical Examiners Office. Forensic DNA Testing in the United States. and
with John Planz: Forensic Applications of Hair Analysis: Nuclear and Mitochondrial DNA. Fort
Worth, Texas. September 9, 2000.

Eisenberg AJ (2000). Workshop on DNA Forensic Testing for the Tarrant County District
Attorney’s Office. Fort Worth, Texas. Fort Worth, Texas. September 28, 2000.

Eisenberg Ad (2000). Warren, J. E., J.V. Planz, S. Richey, F. Aron, S. Arcot, 8. Sinha, P. A.
Cook, and A.J. Eisenberg. 2000. Forensic validation and population studies on the Y-plex kit for
Y chromosome STR analysis. Eleventh International Symposium on Human Identification, Biloxi,
MS. October 12, 2000

Eisenberg AJ (2001). DNA Advisory Board Update. Federal Bureau of Investigation's Annual
CODIS meeting. Washington D.C., February 5, 2001.

Eisenberg AJ (2001). Fitzco/Whatman BioScience Distinguished Lecture Series, American
Academy of Forensic Science Meeting. Seattle, Washington, February 21, 2001.

Eisenberg AJ (2001). Workshop on DNA Statistics. Tarrant County District Attorney's Office. Fort
Worth, Texas, March 22, 2001,

Eisenberg AJ (2001). Automation of the Differential Extraction Process for STR Typing of Sexual
Assault Evidence. National Institute of Justice Grantees Workshop. Washington, D.C., June 7,
2001.

Eisenberg AJ (2001). Requirements of the DNA Advisory Board for Forensic DNA Analysis. Third
Latin American Symposium on Human Identification. Curitiba, Brazil, June 13, 2001.
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91. Eisenberg AJ (2001). Workshop on DNA Statistical Analysis. Association for Forensic DNA
Analysts and Administrators. Texas Department of Public Safety, Austin, Texas, July 12-13,

2001.
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92. Eisenberg AJ (2001). Parentage Statistics Workshop. 127 International Symposium on Human
Identification. Biloxi, Mississippi, October 8-12, 2001.

93, Eisenberg AJ (2001). Statistical Issues Related to Paternity Testing. FBI's 7" CODIS Users
Conference. Arlington, Virginia, October 29-31, 2001.

94, Eisenberg AJ (2002). Use of DNA for Human Identification. Annual Meeting of the Texas Society
of Medical Technologists. Arlington, Texas, April 9, 2002.

95, Eisenberg AJ (2002). Development of a Spermatozoa Capture System for the Differential
Extraction of Sexual Assault Evidence. 3 Annual DNA Grantee’s Workshop, National Institute of

Justice. Washington, D.C., June 24-26, 2002.

96. Eisenberg AJ (2002). Development of a Spermatozoa Capture System for the Differential
Extraction of Sexual Assault Evidence. 5" Annual DNA Forensics Meeting Profiling PCR and
Beyond. Washington, D.C., June 27-28, 2002,

97. Eisenberg AJ, Planz JV, and Carmody G (2002). Statistics 1| - Forensic Mixture Interpretation
and Analysis. Thirteenth International Symposium on Human Identification, Phoenix, AZ, October

7,2002.

98. Eisenberg AJ (2002). Single Nucleotide Polymorphisms. Annual Meeting of the Southwestern
Association of Forensic Science. Scofttsdale, AZ, November 4, 2002.

99, Eisenberg AJ (2002). New Developments in Forensic DNA Analysis. FBI's 8" CODIS Users
Conference. Arlington, Virginia, November 5-8, 2002.

100.  Eisenberg AJ (2003). Report on the Texas Missing Persons DNA Database. Promega
Corporation Forensic Technology Serfes. Austin, Texas, June 2, 2003.

101.  Eisenberg AJ (2003). Human Identification, Texas Missing Persons DNA Database. Applied
Biosystems Human ldentity Roadshow. Scottsdale, AZ, August 22, 2003.

102.  Eisenberg AJ (2003). Use of Singie Nucleotide Polymorphism Markers for Human identification.
Fourteenth International Symposium on Human Identification, Phoenix, AZ, September 29 -

Qctober 2, 2003.

103.  Eisenberg AJ and Planz JV (2003). Making Sense of PopStats, Workshop in Applied Forensic
Statistics. Fourteenth International Symposium on Human Identification, Phoenix, AZ, September

28, 2003.
104.  Aranda XG, Kvasnik M, Planz JV, Warren JE, and Eisenberg AJ (2003). A Simple Device for the

Efficient Transfer of Buccal Swab Cells onto FTA® Paper. Fourteenth International Symposium on
Human Identification, Phoenix, AZ, September 29 - October 2, 2003.
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1086.

Eisenberg, AJ (2003). Forensic Genetics, Human Identification by DNA Analysis. 8" Annual
Southeast Campus Health Fair, Focusing on Health, Education and Disabilities. Tarrant County
College, Arlington, Texas, October 29, 2003,

A.J. EISENBERG Ph.D,
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1086,

107.

108.

109.

110.

111,

112.

113.

114.

115

1186.

117.

118.

Bruce B, Campbell R, Eisenberg AJ, Wilson M., and Chakraborty R (2003).: Microbial forensic
biocrimes and HIV. In: Fourteenth International Symposium on Human |dentification 2003,
Promega Corporation, Madison, Wisconsin hitp://www.promega.com/ussymp14proc/default. htm.

Eisenberg AJ (2003). Quality Assurance in the Forensic DNA Lab, Quality Assurance Audit of
the Houston Department DNA Lab. Understanding DNA Seminar sponsored by the Harris
County District Attorney's Office. Houston, Texas, November 6-7, 2003,

Eisenberg AJ (2003). Single Nucleotide Polymorphisms (SNPs). FBI's 9" CODIS Users
Conference. Lansdowne, Virginia, November 4-7, 2003.

Eisenberg AJ (2003). Quality Assurance in the Forensic DNA Lab., Workshop Houston District
Attorneys Office. Houston, Texas, November 6-7, 2003.

Eisenberg AJ (2003). Federal University Rio de Janeiro, Workshop on Reconstruction Cases,
Paternity Cases with Deceased Alieged Fathers. Rio de Janeiro, Brazil, November 26, 2003,

Eisenberg AJ (2003). Federal University Rio de Janeiro, Workshop on Paternity, Assessing the
Strength of the Genetic Evidence. Rio de Janeiro, Brazil, November 26, 2003,

Eisenberg AJ, and Hybki D. (2003). Evaluation of the Applied BioSytems Real Time Human
Quantitation Systems. Forensic Symposium,

Eisenberg AJ, and Gammon S. (2004). Texas Missing Persons DNA Database. Attorney General
of Texas, Texas Crime Victim Assistance Conference. Austin, Texas, January 12, 2004

Hybki D, Planz JV, and Eisenberg AJ (2004). Quantifiler™ Kits: A Novel System for Precise
Determination of DNA Concentration in Forensic Evidentiary Samples. AB Users Forum, 56
Annual Meeting of the American Academy of Forensic Sciences, Dallas, Texas, February 18,
2004.

Moore M, Planz JV, Eisenberg AJ, and Roby R (2004). Validation of the Gold-Plated Silver
Sample Block on the GeneAmp® PCR System 9700 Thermal Cycler. 55™ Annual Meeting of the
American Academy of Forensic Sciences, Dallas, Texas, February 16-21, 2004.

Eisenberg AJ and Williamson P (2004). The Genomics Revolution and Public Health. Tarrant
County Public Health Depariment. Fort Worth, Texas, April 1, 2004.

Eisenberg AJ and Planz JV (2004). Making Sense of PopStats, Workshop for the Oregon State
Police DNA Crime Laboratory. Portland, Oregon, August 11, 2004.

Eisenberg AJ and Planz JV (2004). Making Sense of PopStats, Workshop for the Ohio Bureau o
Criminal Apprehension State DNA Crime Laboratory. Columbus, Chio, September 9-10, 2004.
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STEPHEN J. LAMBERT

Forensic DNA Analyst/ Serologist

South Carolina Law Enforcement Division
Forensic Science Building

4416 Broad River Road

Columbia, SC 29210

EDUCATION:

B.S., Mars Hill College, Mars Hill, North Carolina (1983)

Ph.D., University of South Carolina, Columbia, South Carolina (1990)

DNA Typing Methods, University of Virginia, FBI Academy, Quantico, Virginia (1990)

Basic Law Enforcement, South Carolina Criminal Justice Academy, Columbia, South Carolina
(1990): Advanced DNA Typing Methods, FBI Academy, Quantico, Virginia (1992)

PROFESSIONAL EXPERIENCE:

Forensic DNA Analyst/Serologist, South Carolina Law Enforcement Division, Columbia, South

Carolina (1990 -- Present)
Visiting Scientist, FBI Forensic Science and Research Training Center (FSRTC), FBI Academy,

Quantico, Virginia (1990)
Scientific Working Group on DNA Analysis Methods (SWGDAM) — Member, 1999-2003;
Invited Guest, 2003-present.

TEACHING EXPERIENCE:

Forensic Analytical Chemistry (CHEM 622), Instructor, Department of Chemistry, University of
South Carolina, Columbia, South Carolina (1997-present)
Invited Faculty, National District Attorneys Association’s National Advocacy Center, Columbia,

South Carolina (1998-present)
Invited Faculty, National Forensic Academy (NFA), Knoxville, TN (2002)

PUBLICATIONS:

S.J. Lambert, et al, Proceedings of the American Academy of forensic Science, (1996) Vol. 11,

B59
LW. Jeffcoat, et al, Proceedings of the American Academy of forensic Science, (1996) Vol. I1,

B60
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DEMRIS ANITA LEE
Curriculum Vitae

The Armed Forces DNA Identification Laboratory
1413 Research Boulevard, Bldg. 101
Rockville, MD 20850

EDUCATION:

EMPLOYMENT :
Nowv. 1899 -
Dec. 1994 -
Mar. 1994 -
Oct. 1983 ~

Dec.

Master of Science in Forensic Science, The George
Washington University, Washington, DC. 1993.

Bachelor of Science, Virginia Commonwealth
University, Richmond, Virginia 1990.

present

Technical Leader Nuclear DNA Section, Armed
Forces DNA Identification Laboratory, Office of
the Armed Forces Medical Examiner, The Armed
Forces Institute of Pathology, Rockville, MD

Nov. 1989

Chief Nuclear DNA Analyst, Armed Forces DNA
Identification Laboratory, Office of the Armed
Forces Medical Examiner, The Armed Forces
Institute of Pathology, Rockville, MD

1994

Senior Nuclear DNA Analyst, Armed Forces DNA
Identification Laboratory, Office of the Armed
Forces Medical Examiner, The Armed Forces
Institute of Pathology, Rockville, MD

Mar. 1994

Acting DNA Analyst, Armed Forces DNA
Identification Laboratory, Office of the Armed
Forces Medical Examiner, The Armed Forces
Institute of Pathology, Washington, D.C.
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Jan. 1993 - Sept. 1%93
DNA Technician, Armed Forces DNA Identification

Laboratory, Office of the Armed Forces Medical
Examiner, The Armed Forces Institute of
Pathology,

Washington, D. C.

June 1992 - Dec. 1992

Intern, Armed Forces DNA Identification
Laboratory, Office of the Armed ¥Forces Medical
Examiner, The Armed Forces Institute of

Pathclogy, Washington, DC

PROFESSIONAL AFFILIATIONS:

American Academy of Forensic Science, Full Member.
Mid-Atlantic Association of Forensic Sciences

CONTINUING EDUCATION:

“Applied BioSystems User Forum”, American Academy of
Forensic Sciences, New Orleans, LA, February 2005.

American Academy of Forensic Sciences, New Orleans, LA,
February 2005,

“"The CSI Effect”, American Association for the Advancement
¢f Sciences, Washington D.C., February 2005

“"Seven Habits of Highly Effective Managers”, Franklin Covey
Workshop, Baltimore MD, January 2005

Cambridge HealthTech 6" Annual DNA Forensic Conference,
McLean, VA, June 2004.

Casualty Conference, Honolulu, HI, February 2004

14 International Symposium on Human Identification,
Promega, Phoenix, AZ, October 2003.
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Parentage Minisymposium, Promega, Phoenix, AZ, October
2003.

National Institute of Justice Grantees Meeting, Washington,
DC, June 2002.

Mid-Atlantic Association of Forensic Scientists Annual
Meeting, Frederick, MD, April 2002

“Forensic Mitochondrial Workshop, A Community Forum”,
American Academy of Forensic Sciences, Atlanta, GA,
February 2002.

“Courtroom Communications: Recogninzing and Responding to
Trick Questions”, American Academy of Forensic Sciences,
Atlanta, GA, February 2002.

“"Population Statistics and Forensic DNA Analysis, George
Carmody, AFDIL, July 2001.

DNA Auditor Training, FBI Academy, Quantico, VA, June 2001,

American Academy of Forensic Sciences, Seattle, WA,
February 2Z001.

STR Workshop - Data Processing, Interpretation and Storage,
AAFS, Seattle, WA, February 2001.

American Society of Crime Lab Directcrs Meeting, Buffalo
New York, September 2000.

STR Interpretation Workshop, MAAFS, Atlantic City, NJ, May
2000.

STR DNA Workshop, First International Conference on
Forensic Human Identification in the Millennium. October
18998

"How Tc Be A Highly Successful Team Leader", Rockhurst
College, Gaithersburg, MD, June 1999.

12th Annual Course Forensic Anthropology, Bethesda, MD, May
1989.

Mid-Atlantic Assoclation of Forensic Scientist, Ocean City,
MD April 1999.
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STR Interpretation Workshop, Mid-Atlantic Association of
Forensic Scientist, Ocean City, MD April 1999.

9" International Symposium on Human Identification,
Promega, Orlande, FL, Cctober 1998.

Expert Witness Testimony Workshop, 9™ Internaticnal
Symposium on Human Identification, Promega, Orlando, FL,
Cctober 1998.

Presenting Your Ideas and Work, Dun & Bradstreet Business
and Education Servicesg, Silver Spring , MD August 1998.

The 6" IndoPacific Congress on Legal Medicine and Forensic
Sciences, Kobe, Japan, July 1998,

The Application of DNA STR Analysis in Forensic Science,
Royal Canadian Mounted Police, Ottawa, ON, June 1998.

11th Annual Course Forensic Anthropology, Bethesda, MD, May
1997

Microsoft Excel 97 Introduction, CompUSA Computer Training,
Gaithersburg, MD, March 1998.

Microsoft Word 97 Intermediate, CompUSA Computer Training,
Gaithersburg, MD, March 1998.

How Tc Supervise People, Fred Pryor Seminar, January 1998.

Statistical Genetics for Forensic Scientists, Armed Forces
DNA Identification Laboratory Education Series, September
1897

10th Annual Course Forensic Anthropology, Bethesda, MD,
June 1997

American Academy of Forensic Sciences, New York, NY,
February 1997.

Multidisciplinary Symposium on the Uses of Forensic
Sciences, "Forensic Science Responds to Mass
Disaster/Terrorism, AAFS, New York, NY, February 1997.

Perkin Elmer Applied Biosystems, "Human Identification
Users Meeting”, Rockville, MD November 1996.
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ABSTRACTS AND PRESENTATIONS (*-Presenting author):

The Seventh International Symposium on Human
Identification, Scottsdale, AZ, September 1996.

tatistics Workshop, The Seventh International Symposium on
Human Identification, Scottsdale, AZ, September 1996,

National Institute of Justice, "National Conference on the
Future of DNA: Implications for the Criminal Justice

System", Arlington, VA, June 1996,
g

American Academy of Forensic Sciences, Nashville, TN
February 1996,

Management Skills For New Supervisors, SkillPath Seminar,
December 1995,

The Sixth International Symposium on Human Identification,
Scottsdale, AZ, October 1995,

Florida DNA Training Session III Advanced PCR Application,
Altamonte Springs, FLA, May 1995.

Mid-Atlantic Association of Forensic Scientist, Fairfax,
VA, May 1595,

American Academy of Forensic Sciences, Seattle, WA February
1995,

Methods and Advanced Techniques In Human Identification,
Bethesda, MD, June 1994,

Future Technologies For DNA Analysis, 4-5 Octcber 1993.

AOAC International, "How to Testify as an Effective
Witness", Washington, D.C., July 1993,

DNA Databanks and Repositories, Rockville, MD, May 1993.

American Academy of Forensic Sciences, Boston, MA February
1993.

“The Effect of Fermalin Decontamination on STR Analysis
Conducted on Human Remains Submitted for Identification”,
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American Academy of Forensic Sciences, Dallas, TX, February
2004,

“Decontamination of Human Autopsy Specimens by *°Co Gamma
Photon Irradiation and Human DNA Identification by Short
Tandem Repeat Analysis of Irradiated Tissues”, American

Academy of Forensic Sciences, Dallas, TX, February 2004.

“Operation Iragi Freedom: DNA Identification, Confirmation
and Reassoclation of Combat Casualties Based Upon Reference
DNA Samples”, American Academy of Forensic Sciences,
Dallas, TX, February 2004.

“Increaseing the Efficiency of STR Profiles Through
Amplified Product Concentration”, American Academy of
Forensic Sciences, Dallas, TX, February 2004,

“Validation and Optimization of Reliagene’s Y-PlexTM 6 kit
for Processing Nuclear DNA Case Samples at the Armed Forces
DNA Identification”, 14" International Symposium on Human
Identification, Promega, Phoenix, AZ, October 20032,

“Operation Iragi Freedom” Applied Biosystems, August 2003.*

“Validation of the Qiagen BioRobot 9604 for the Extraction
of DNA from Buccal”, American Academy of Forensic Sciences,
Chicago, IL, February 2003.

“"A DNA Paternity Case Involving a Two-Week 01d”, American
Academy of Forensic Sciences, Chicago, IL, February 2003.

“"The Bombing of the USS Cole: The Role of DNA in Sending
Seventeen Heroes”, American Academy of Forensic Sciences,
Chicago, IL, February 2003.

“The DOD Registry’s Response to the Terrorists Attacks of
11 September, MVI, Lyon, France, May. 2002.*

“The DOD Registry’s Response to the Terrorists Attacks of
11 September, ABI User’s Forum, AAFS, Atlanta, GA, Feb.
2002, %

“Forensic DNA Identification in Military Casework. MAAFS,
Frederick, MD, April 2002.
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“"The Utility of DNA Identification Methodolocgies as an
Investigative Tool in Aircraft Disaster, BAFS, Seattle, WA,

February 2002.

"Matrix Files: Problems and Solutiocns (Obtaining Acceptable
Data For Easy Interpretation)", 11i*® International Symposium
on Human Identification, Promega, Biloxi, MS, October 2000.

"DNA Analysis of Skeletal Remains"™, AFIP Anthropology
Course, May 2000.*

"Common Phenomenon Seen in Casework"”, MAAFS, Atlantic City,
NI, May 2000.*

"Validation of a Protocol to Extract DNA from Urine Samples
for Short Tandem Repeat Analysis", AAFS, Renc, NV, February
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APPENDIX C

DFS PROPOSED RESPONSES TO THE REMAINING RECOMMENDATIONS IN THE
ASCLIV/ILAB INTERIM REPORT

Conduct validation studies on the extraction procedures of DNA from mounted slides.

The validation study to extract DNA from mounted smears will be performed in three
phases. Phase I is designed as a control study to demonstrate that DNA can be
successfully isolated from heat-fixed vaginal smears mounted in a permanent mounting
media containing a mixture of vaginal and sperm cells. Phase II is designed to evaluate
the procedure outlined below to demonstrate that the DNA can be isolated from actual
non-probative vaginal smears of varying ages. Once the procedure for isolating DNA
from heat-fixed, stained, and mounted smears has been shown to work effectively, Phase
111 will to transfer the technology to one of the Division’s Regional Laboratories to
demonstrate that the procedure can be reproduced successfully.

In addition, a survey of other forensic DNA testing laboratories will be conducted to
determine how stained, heat-fixed, and mounted slides containing a mixture of vaginal
and sperm cells consisting of a low level of sperm are processed.

The procedure DFS will follow is detailed further below:

VALIDATION STUDY ON THE EXTRACTION PROCEDURES OF DNA FROM MOUNTED SLIDES

Phase I (Control Set) - This portion of the study will be conducted in the Forensic
Biology Section of the Central Laboratory of the Virginia Division of Forensic Science:

¢ Ten saliva swabs, used as known standards, and 5 postcoital swabs will be collected
to prepare vaginal smears. The vaginal smears will be dried at room temperature for a
minimum of 1 week and the cellular material heat fixed to the smears, stained and
mounted in permanent mounting media.

¢ The cellular material will be scraped from the smear using a clean razor blade and
transferred into a 1.5 mL microcentrifuge tube.

¢ The samples will be processed as described in the procedure outlined below.

Phase II (Experimental Set) - This portion of the study will be conducted in the Forensic
Biology Section of the Central Laboratory of the Virginia Division of Forensic Science:

¢ Fifteen saliva swabs or bloodstains, used as a known standard from the vaginal cell
donor and 15 heat fixed, stained and mounted vaginal smears of varying ages will be
examined during this study.

» The procedure outlined below will be used during this validation study.

Phase III (Extension of Experimental Set) - This portion of the study will be conducted in
the Forensic Biology Section of one of the Regional Laboratories of the Virginia Division
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of Forensic Science:

* Ten saliva swabs or bloodstains, used as a known standard from the vaginal cell
donor and 10 heat fixed, stained and mounted vaginal smears of varying ages will be
examined during this study.

* The procedure outlined below will be used during this validation study.

Procedure:

L.

While examining the fixed, stained and mounted vaginal smear under the
microscope, photograph the smear as a permanent record. Also document the
number of spermatozoa that are observed on the smear.

Soak the vaginal smear in xylene overnight to remove the cover slip and
mounting medium. Slides that contain an excess of mounting media may need to
soak in xylene for a prolonged period of time.

Scrape the cells from the slide with a clean razor blade and transfer the cellular
material into a 1.5 mL microcentrifuge tube.

NOTE: After scraping the material from the slide, examine the slide
microscopically to determine if cellular material (in particular sperm
cells), is still attached to the slide. If the sperm cells are still attached to
the slide, process the slide using the contingency procedure outlined in
steps 5B — 9B below.

Add 1.0 mL of 95% Ethanol to the microcentrifuge tube to wash the xylene from

the cellular material. Briefly vortex the microcentrifuge tube at room temperature.

Place the tube into a microcentrifuge and spin for 1-2 minutes at ~10,000 pm to
force the cellular material to the bottom of the tube.

Using a P1000 pipette remove the supernatant and discard.
Repeat steps 4 through 6 an additional time.

Place the tube in DNA concentrator/evaporator for approximately 5 minutes to
remove the excess 95% Ethanol and to dry the sample.

Add:
400 plL TNE
25 pl. 20% Sarkosyl

75 ul. Sterile Type T Water
5 uL Proteinase K
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10.

11

12.

13.

14,

I5.

16.

17.

I8.

Mix by hand or light vortex

Place the tube into a 37°C incubator or heat block for a minimum of 2 hours.
NOTE: If the slide was processed further to remove additional cellular material
(i.e. sperm cells), set the tube aside until the digest on the slide has been
completed.

Spin the tube for 5 minutes in a microcentrifuge at a minimum of 10,000 rpm to
pellet the sperm cells. NOTE: If the slide was processed further to remove
additional cellular material (i.e. sperm cells), combine the samples into one tube
before spinning the tube in the microcentrifuge.

Using a pipette, carefully transfer all but approximately 50 pL of the supernatant
nto a new 1.5 mL labeled tube with a lid. Be careful not to dislodge or disturb
the pellet on the bottom of the tube. The supernatant removed from the pellet is
the NONSPERM FRACTION. The remaining 50 uL of supernatant contains the
SPERM FRACTION/SPERM PELLET.

At this stage set the non-sperm fraction tube aside and wait until the sperm
fraction is ready (step 21), and then proceed to Section Hil, Chapter 2, Step 2.6,
Microcon Purification Procedure, of the section’s procedures manual.

Wash the pellet as follows: Resuspend the pellet in 500 pL of PCR digestion
buffer by vortexing briefly. Spin the tube for 5 minutes in a microcentrifuge at a
minimum of 10,000 rpm. Using a pipette with a sterile 1 mL pipette tip, remove
all but 50 pL of the supernatant and discard.

Repeat the wash in step 15 an additional 2 times. If a low sperm count has been
determined during the microscopic examination of the slide, the sperm pellet may
be washed up to 5 times. After the final wash, remove all but 50 uL of the wash
buffer and discard. The sperm cells are not lysed at this point.

Remove 3 pL of the sperm pellet and place onto a slide. Perform the Christmas
Tree staining procedure as described in the Section’s procedures manual.

Proceed to Chapter 1, Isolation of DNA, 1.7 Organic/DNA IQ™ Extraction
Method for Mixed Body Fluid Stains, starting at 1.7.11 for the sperm digest
utilizing the organic procedure and then following with the Microcon®
purification procedure. Add to each sperm fraction or reagent blank tube:

150 uL TNE

50 pL 20% Sarkosyl

40 uL 0354/ DTT

150 uL Sterile Type I Water
10 uL Proteinase K
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19. Mix by band or light vortexing then place the tube into a 56° C incubator or heat
block for 2-3 hours.

20. Pulse spin the tube.

21. Proceed to Section 11, Chapter 2, Step 2.6, Microcon Purification Procedure, of
the section’s procedures manual 2.6, Microcon® Purification Procedure, with the

sperm fraction.

NOTE: As a result of recent information obtained through the survey conducted thus far
regarding this procedure, the following contingency procedure, steps 5B-9B,
has been developed.

Contingency experiments:

5B Take the slide with sperm cells still attached and place on top of a clean,
moistened paper towel in an enclosed Petri dish, plastic or glass, with a lid.

6B Circle the smear heavily with a wax pencil. Place the di gest buffer directly on the
slide over the smear within the circle of wax pencil. If the wax pencil creates
problems, then cut the smear out of the remainder of the slide using a diamond
tipped pencil and proceed to 6B1, otherwise proceed to 7B.

6B1  Prior to placing the cut slide into a small conical tube, clean the back of
the slide with 95% ethanol to remove any contaminating cellular material
from technicians who may have handled the aged slides without gloves.

6B2  Add sufficient digest buffer to submerge the smear and incubate for a
minimum of 2 hours at 37°C.

6B3  Remove the glass from the conical tube and transfer the entire sample to a
1.5 mL microcentrifuge tube; then complete steps 12-21 above.

7B Place slide in the covered dish into a 37°C incubator and incubate for 2 hours,
Check frequently to ensure that the liquid has not dried up. Add more digest
buffer if necessary.

8B Aspirate the liquid off the slide using a P1000 pipette and place the entire sample
into a 1.5 mL tube; then complete steps 12-21 above.

9B Re-examine the slide after the digest and if the sperm are still attached and no
DNA results obtained, then alternative procedures will be investigated.
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2 Define a process io insulate the examiners from pressures that may be applied from
inside and outside of the laboratory in situations similar o this case.

Legislation passed in 2001 established formal procedures for post-conviction testing to be
ordered through the courts. Therefore the likelihood of such a unique request for DNA
testing through a Governor’s office as in this case will be rare. In the unlikely event such a
situation arises again, a panel of senior scientists shall review any such requests, make
recommendations to the Division administration and provide assistance in language and/or
formatting of the results of the analysis and conclusions. Such an issue may also be referred
to the Department of Forensic Science’s Scientific Advisory Board for consideration,

Language formalizing this process will be incorporated into the Division’s Quality Manual.

3. Refine the technical review process to ensure that policies and protocols are followed
and that conclusions are scientifically supported by the data in the case.

In September 2002, Chapter 1, Section 1.12 of the Forensic Biology Section Quality Assurance
Program Manual was revised to include a specific reference to the Division’s Quality Manual,
Section 14, which addresses monitoring analytical results and the associated case file
documentation through the technical peer review process. Subsequently in F ebruary 2005 this
chapter was revised again to include a “Guide for Review of DNA Data” to aid the Forensic
Biology Section examiner during the review of the case file documentation. This review form
was developed with input from the Forensic Biology Section examiners in all four to the
Division’s laboratories. Since February 2005, this review form has been used routinely in
conjunction with the Division’s Technical Review Form when reviewing Forensic Biology case
files. A copy of Chapter I of the Forensic Biology Section’s Quality Assurance Program Manual
and the referenced sections of the Division’s Quality Manual are reproduced below:
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4. Institute a policy by which deviations from standard operating procedures are approved in
advance and documented in the case file.

In September 2002, Chapter 1, Section 1.7 of the Forensic Biology Section Quality
Assurance Program Manual was revised to include a specific reference to the Division’s
Quality Manual, Section 4, Quality System Manuals and Controls, and Section 17,
Technical I’rocedures and Manuals, which address the process for protocel deviations. In
accordance with Standard 8.1.4 of the FBI Quality Assurance Standards, where methods
are not specified, the laboratory shall, wherever possible, select methods that have been
published by reputable technical organizations or in relevant scientific texts or journals or
have been appropriately evaluated for a specific or unique application. This approach is
routinely applied when specific or unique applications are required. In accordance with
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the Division’s Quality Manual, when deviations from the protocol are necessary the issue
is discussed with the examiner’s supervisor and Section Chief and approval from the
Section Chief is documented in writing in the case file. A copy of Chapter I of the
Forensic Biology Section’s Quality Assurance Program Manual, FBI Quality Assurance
Standard 8.1.4, and the referenced sections of the Division’s Quality Manual are
reproduced below:
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3. Formulate a process to be used to develop an analytical approach when working with
DNA samples having a low level of genetic material and for evaluating allelic dropout.

Allelic dropout is a common occurrence when analyzing biological samples collected
from crime scenes. The likelihood of observing allelic dropout is significantly increased
when analyzing biological samples consisting of a mixture of biological fluids (e.g.,
vaginal and seminal fluids or saliva and vaginal fluid) from two or more individuals. A
survey of 10 to 15 forensic DNA testing laboratories will be conducted to determine how
other laboratories approach working with DNA samples containing a low level of genetic
material and the evaluation of allelic dropout. The survey will include laboratories that
use the Applied Biosystems instrumentation, the Hitachi/MiraiBio FMBIO Fluorescence
Image Analysis System instrumentation, or both. The laboratories will be requested to
provide a copy of sections of the procedures manual that address these questions and/or
respond to the list of questions below. This information will be evaluated and
modifications will be made accordingly to the Virginia Division of Forensic Science’s
procedures.
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SURVEY QUESTIONS AND RESPONSES

A. What is the analytical approach used by the laboratory when working with DNA
samples which contain a low level of genetic material?

i.

1i.

i,

Does the laboratory use the quantitation results to decide if the sample will
be amplified; if so what is lowest concentration used?

If no DNA is detected during the quantitation step, do the laboratory
procedures permit the examiner to go forward with amplification of the

sampie?

Do the laboratory procedures require that a complete DNA profile is
obtained at a specified number of loci in order to interpret the results?

B. How does your laboratory evaluate allelic dropout?

i.

H.

If allele dropout is suspected at a particular locus do the laboratory
procedures require the results at the locus to be recorded as inconclusive
or is the locus still used in the overall interpretation and considered
inconclusive for statistical purposes?

Do the laboratory procedures specify a measure used to determine when
allelic dropout has occurred or is allelic dropout considered to be a
training issue and evaluated by the examiner based upon his/her training
and experience?

NOTE: The responses from the laboratories reproduced below have not been
altered by rephrasing. The number in parenthesis ( ) represents the laboratory’s
response to the question.

A. What is the analytical approach used by the laboratory when working with
DNA samples which contain a low level of genetic material?

(3)

In the future we are planning to use real time PCR to determine Low copy
number versus high copy number samples. The cut off will be 100pg,
everything below is low, above high. Then we are going to amplify down
to 25pg (Identifiler 31 cycles) but do each amplification in triplicate. The
triplicate amplifications really help to verify allele calls and detect allelic
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drop out. In our experience a true heterozygote will have two alleles in at
least one of the three aliquots. We did not succeed in determining a ratio
based false homozygote value. We will not be using a higher RFU for
homozygotes. This approach still has to be approved by the NYS DNA
Subcommittee.

Does the laboratory use the quantitation results to decide if the sample
will be amplified; if so what is lowest concentration used?

M

@
)

&)

(6)
(7

Samples are amplified even if they do not show up on a slot blot.
Profiler Plus and COfiler are more sensitive then the detection
limits of the slot blot.

No - we routinely amplify samples that do not have a QB result.

When we were using Quantiblot we did not use the Quantiblot
results to decide if we would amp because we obtained full profiles
from samples that did not yield results on the Quantiblot. We
recently validated the QB Quantiflier and it is significantly better
and we have been using it as a guide (especially with the IPC
controls). If we do not obtain a result via Quantifiler we are not
amping with STRs. Our cutoff is 0.025ng. Based on our
validation with PP16 we were able to obtain results with .25ng
DNA. Since we can amp up to 10 microliters of extract we
anticipate we will obtain some results.

WHEN WE WERE USING QUANTIBLOT, ANALYSTS
COULD AMP WITH THE TECH. LEADERS PERMISSION
SAMPLES THAT WERE NEGATIVE OR BELOW 0.5NG.
NOW THAT WE'RE USING RT-PCR, NEGATIVE QUANTS.
DONT GET MOVED FORWARD AS THE QUANT.
SYSTEM GIVES YOU A DIRECT INDICATION OF THE
AMOUNT OF AMPLIFIABLE DNA IN THE SAMPLE, AND IN
OUR VALIDATION STUDIES, WE NEVER ENCOUNTERED
(OR HEARD OF ANY INSTANCE FROM ANOTHER LAB)
WHERE A NEGATIVE RT-PCR QUANT. RESULTED IN
STR PROFILES DOWNSTREEAM,.

Response provided under question ii.

We use QB results to estimate the amount of DNA. If QB is
negative we concentrate the sample and try amplification. STR
analysis is more sensitive than QB. As we move to rePCR with
Quantifiler we will be looking into stopping after rtPCR. Our
initial data indicated that depending on the volume the sample was
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ii.

(8)
®

(10

(11

(12)

(13)

in, a negative rtPCR result can give an STR profile. So currently
for rtPCR, if the sample is negative we will still concentrate and
amp. We are Jooking into this more and are collecting more data.

See response under question ii.

If so what is your cut off? Yes, we use Real Time PCR as our
method of Quantification. After 40 cycles of amplifications, if the
Quantifiler results are undetermined analysis will stop there
(usually). If the Quantitation results yield a cycle threshold of 36
or greater, analyst discretion will determine if analysis will
continue,

We use a RT-PCR that is sensitive enough to allow us to not amp
samples if there is not DNA, we have begun ot do that, somewhat
at analyst discretion.

Not currently however we will be considering a move towards a
limit (ie. somewhere in the 100 to 250pg range) when our
Quantifiler assay work is complete.

Yes, Samples are only amplified if they are above 500 pg using the
ABI Prism 7900,

No. We currently use the slot blot (Quantiblot) method. The
analysts routinely run samples that were blank on the slot blot.
They often get full profiles. They do however also get partial
profiles that have dropout. We hope this issue will improve with
the real time instruments.

If no DNA is detected during the quantitation step, do the laboratory
procedures permit the examiner to go forward with amplification of the
sample?

6y
(2)

Same as above.
Absolutely — and have had great success in doing so.

You can use the ATF serial arsonist case (that will be making
headlines tonight and tomorrow) as an example of how your
approach to LCN testing provides tangible results. Not a single
case that was linked to this arsonist by our lab yielded a QB result
- and, we used the VA approach of mixture and LCN data
interpretation taught to me by the DFS to intelligently and
carefully obtain useful (and in my opinion, scientifically reliable)
results.
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(6)

@
8

®

(10)
(In
(12)
(13)

See above
SEE ABOVE.

We continue to amplify even if we have no results on the
Quantiblot but we do indicate in the manual to interpret with
caution due to potential stochastic effects. We, too, have had many
cases where the results are excellent even when there is nothing on

the QB.

From Section Manual:

1.6.13 If the sample concentration i , the

sample may be amplified

Yes

Currently we use the ABI 7000 and Quantifiler. We amplify
everything despite a "negative" result. We just want some data and
a track record that everything that tests negative does not amplify.
My only concern is this.....if someone fails to add a sample to the
plate (by omission or pipetting error), then a sample may be
"negative” that actually has amplfiable amts of DNA. 1 know
training should be adequate and this should NOT happen, but to
me it's just a safety step. We will assess in a couple of months and
see what happens. My bet is we will stop amplifying negative
samples.

For real time PCR see above answer. When we were using
QuantiBlot yes, we would go forward with amplification.

Sometimes

Based on the current Quantiblot procedure, yes.

See Above

Yes, if that is the only sample from an item. The analyst may

choose (based on experience) not to amp a sample if there were
other probative stains that gave a Quantitation result on that item.

Do the laboratory procedures require that a complete DNA profile is
obtained at a specified number of loci in order to interpret the results?
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(3)

)

()
(6)

(7)
(8)

&)

(10)

(11)

No

No ~ it is more a matter of looking at the results as a whole — for
example, if we have results at 7 loci but 6 of them are
homozygous, we will inconclusive the whole profile (giving our
“reason” as being due to LCN). It comes down to examiner
discretion, along with agreement by the technical reviewer.

For regular casework we are doing this right now. We are still
doing 28 cycles with Co and Pro Plus. 10% of the extract are
submitted to Quantiblot. 0 values are not amplified routinely. If the
sample is very probative the analyst will concentrate the sample,
gblot again and amplify if at least 150pg are present. There is no
minimum number of loci that must be obtained for comparison.
Fewer loci will create a weaker match as evident by the lower
stats.

Unofficially yes. We would not report anything with just one or
two loci.

NO

No, but we do not generally report out alleles if there is a presence
of only a few 1solated alleles, especially if it shows only one allele
per locus. However, we do not give specifics on this in our
manual. We extensively discussed putting specifics but every -
analyst felt that this was a case by case basis and did not want a
defined limit. It all depends on what you see and how rare, etc.

No

No.....but we are very careful when we do this. We have given
statistics when just a few loci work (and this is after re-extracting,
reamplifying the maximum amount, etc). Many times we will state
in our report that the individual "cannot be excluded".

No. If we obtain a good/reasonable profile {i.e. strong homozygote
or heterozygote) at only one genetic marker we will call the alleles
and use it to include or exclude individuals. If the profile is very
weak, partial, indicative of a possible mixture, we would call the
allele(s) and use to exclude only.

No, it may be reported as limited, but of value for exclusion.

No
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(12)

(13)

No, the inferpretation is based on the quality of the data and
analyst discretion

Yes. One loct must work without dropout. This rarely occurs and
typically we have at least half of the loci that give results on weak
samples.

How does your laboratory evaluate allelic dropout?

i. If allele dropout is suspected at a particular locus do the laboratory
procedures require the results at the locus to be recorded as inconclusive or is
the locus still used in the overall interpretation and considered inconclusive for
statistical purposes?

)

(2)

(3)

C)

)

The locus or is the locus still used in the overall interpretation and
considered inconclusive for statistical purposes.

We do not inconclusive the locus — we report the findings and will
put a notation that we have apparent allelic dropout. We then do
not use the locus for statistical purposes.

We do have a reporting option that we use, were we say "another
allele might be present at this locus". We also use this for mixture
deductions were there is only one definite foreign allele at a locus
and allele sharing and or homozygosity or drop out are possible.

We also are allowed to use a 2p formula to determine the
frequency for a locus with suspected drop out. If sufficient other
loci are present the locus will be INC for statistical purposes.

We report the locus as insufficient data to render a conclusion so
basically inconclusive. We do not consider the results for
statistical purposes.

THE ANALYST MAY INC. THE LOCUS AND NOT USE iT
IN STATS. HOWEVER, WHEN WE WERE DOING
FMBIO/POWERPLEX WE RAN OUR Q-STAINS IN
DUPLICATE, 2 AMPS FROM THE SAME EXTRACT, AND
RUN ON A GEL, AND FOR A LOCUS TO GET CALLED
AND INCLUDED IN STATS., RESULTS FROM BOTH
SAMPLES WERE PREFERRED. THAT MEANT THAT NOT
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(6)

)

@)

®)

(10)

(1D

(12)

(13)

ONLY MUST THE ANALYST SEE A BAND AND MAKE
THE VISUAL CALL, BUT IT WAS ALSO PREFERRED FOR
THE BAND TO BE CALLED IN STRCALL AS WELL, IN
BOTH SAMPLES, ALTHOUGH THIS WASN'T ALWAYS
THE CASE. NOW THAT WE'RE USING IDENTIFILER AND
CE, OUR SENSITIVITY IS GREATLY INCREASED,
SAMPLES ARE AMPED AND ELECTROPHORESED
ONCE, AND IF DROPOUT IS SUSPECTED, THE
ANALYST HAS THE AUTHORITY TO INC. THE LOCUS
AND NOT USE IT IN THE STATS., RATHER THAN 'MIS-
CALL" AN EXCLUSION.

We put the allele detected in the table with a dash next to it to
indicate potential drop out. The locus is inconclusive and no stats
given for that locus.

We prepare an excel table with the results, so it would be in that
table; but we would not use the results for statistical purposes.

The locus still used in the overall interpretation and considered
inconclusive for statistical purposes.

I the profile appears to be single source we will inconclusive the
locus. However, if a mixture profile is evident we will call the
locus and it would be considered inconclusive for statistical

purposes.

It would be used for exclusion/inclusion but not for stats.

Loci with suspected dropout signals below our reporting threshold are
stifl used for overall interpretation (eg possible exclusion) but the locus is
not used in the statistical estimates.

We use 150 rfu as the reporting threshold. Allelic dropout must be
considered for any locus with alleles below 300 rfu. Generally, the
locus can be used for interpretation; the possibility of allelic
dropout is taken into consideration for statistical purposes.

The locus would be used for exclusion, but not used for inclusion
nor used in the statistical calculation.

ii. Do the laboratory procedures specify a measure used to determine
when allelic dropout has occurred or is allelic dropout considered to be a
training issue and evaluated by the examiner based upon his/her training
and experience?
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(D)

2

3

4)

(3)

(6)

Our interpretation threshold for inclusion and statistics is 150 rfu.
Peaks between 50 and 150 rfu may be used for exclusion.

Determination of whether or not there is allelic dropout is
considered a training issue and is evaluated by the examiner based
upon his’/her training and experience. The training and experience
of the technical case reviewer is also key, since both examiners
must agree.

Drop out detection is based on experience and we do not have
separate hetero / homo thresholds or any other quantitative rules.

We have defined our heterozygotes must have peak heights of at
least 100 relative fluorescent units (RFUs) and our

homozygotes must have peak heights of atleast 200 rfus. We also
evaluate the peak heterozygote peak height ratio. Ultimately, it
does come down to training and experience especially when you
start analyzing challenged specimens.

EXTENSIVELY COVERED IN TRAINING, BUT IT DOES
LARGELY OCCUR WITH THE LARGER STR LOCI, FGA,
ETC., AND MUST NOT ONLY BE EVALUATED BY THE
PRIMARY EXAMINER, BUT ALSO CONCURRED WITH BY
THE SECOIND READER AND THE TECH. REVIEWER
(POTENTIALLY 3 INDIVIDUALS). OUR STANDARD
PRACTICE IS TO RE-AMP Q-SAMPLES THAT MAY HAVE
DROPOUT AND RE-INJECT FOR 9 SECS. TO SEE IF
THERE IS ANYTHING THERE THAT WAS PREVIOUSLY
THERE BELOW THRESHOLD.

Again, no specific measures and dropout is evaluated by the
analyst and the case reviewer since they need to agree,

This protocol is to serve as a general guideline for the
interpretation of STR profiles. However, it is not an exhaustive list
of all casework scenarios. Therefore, the scientist’s experience
and discretion is always taken into account before reporting STR
profiles. The purpose of these guidelines is to establish a general
framework and outline minimum standards to ensure that:

From Section Manual -
2.14  Partial profiles: When only partial profiles are present due
to degradation, inhibited or limited DNA or to stochastic

effects occurring during amplification, the locus should be
deemed inconclusive.
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(7

2.1.4.1 Highly degraded samples - Highly degraded

samples shall be interpreted with caution. Highly
degraded samples may show differences in stutter
peaks, unbalanced heterozygous alleles, and off-
ladder artifacts. Stutter peaks are generally higher
in intensity than those observed on high quality
DNA. There is also a greater amount of unbalanced
heterozygous alleles. Typically, the smaller
heterozygous peak will be no less than 50% of the
height of the larger allele. Finally, * off-ladder
alleles” can be detected at peak heights greater than
stutter percentage heights. Samples suspected of
being highly degraded may be repeated, when
feasible, to confirm the alleles.

2.1.4.2 Inhibited samples ~ Inhibited samples are those

samples which contain an impurity that inhibits the
polymerase enzyme activity. Inhibited samples
may show differences in stutter peaks, off-ladder
artifacts, allele or locus drop-out, and unbalanced
heterozygous alleles. Inhibited samples differ from
degraded samples in that the drop-out of loci is not
related to the size of the template DNA of the loci,
Inhibited samples may be diluted to reduce the
effect of inhibitors,

2.1.4.3 Stochastic effects - Stochastic effects can alter peak

height ratios between the known and question
sample. This is not a basis for an exclusion. At
sample concentrations of less than 0.25 ng, the
stochastic effects may cause allele drop out. Where
this occurs, that locus is deemed inconclusive.

There are a good deal of discussion when cases like this occur, We
tend to be conservative but do not want to restrict ourselves with
cut-off and too many rules. Sometimes your “gut “ feeling is best
especially with many years of experience behind the
mnterpretations.

In our stochastic study (as well as in our training) we evaluated
allelic dropout by setting up multiple tubes of the same sample and
amplifying approx. 62pg (based on slot blot and serial dilution).
We then analyzed the 310 data at 50 rfu. We did observe allelic
dropout at this level of input DNA; but when analyzed at 150rfu
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®
(10)

(1h

(12)

(13)

there were very few instances where one peak was above the
threshold and the second peak was totally gone. So we feel our
150 interpretation threshold is sufficient. We use data below our
threshold for exclusionary purposes only.

We run a lot of mixture samples and dilutions during training....so
they have a lot of experience before they go into their internship.
There is nothing specific in our Interp. Guidelines about any sort of
measurement...it's based on training and experience. Of course,
there has to be signs of low level DNA or the typical "sloping" of
the allele rfu's from small to larger fragments.

It is based on training and analyst experience/discretion.

We use 150 as the reporting threshold but can use peaks lower than
that to exclude.

Data from our validation studies (eg what happens to peak height
ratios in a dilution series) indicates a safe guideline for deducing a
homozygote is a single peak over 350RFU. This also provides
another assessment parameter for when to suspect allele dropout
versus an additional contributor(s) being present near background
or trace levels. The data was presented in a reduced amp volume
validation study summary report for one of our state functional
area meetings but it is not in an SOP. You can consider it as a
training/continuing education issue for us.

The possibility of undetected alleles will be considered for weak or
degraded single contributor profiles and mixed DNA profiles when
possible stochastic effects are a concern.

The occurrence of allelic dropout is considered a training issue and
evaluated by the examiner; only experienced examiners may tech
review cases and need to agree with the original examiner.
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